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FORE"WRD

This report vas initiated under Project No. 7164, "Physiology of Flight,"
Task No. 71830, "Human Thermal Stress in Extended Rhvironment," and adnin-
istered under the direction of the Biomedical Laboratory, Aerospace Medical
Division, Wright Air Development Division. Tis research effort was conducted
in the Biothermal Section of the Biophysics Branch.
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ABSTRACT

Results of the fifth of a series of thermal insulation studies performed
with electrically heated hand, foot, head, and entire body models are pre-
sented. The experimental data include results obtained with light, medium,
and heavy clothing types, as well as with thermal protective items of a
specialized nature. A revised catalog listing individually the insulation
in clo units of numerous recently developed clothing items is included. These
are arranged in order of increasing value in each clothing category (i.e.,
light, medium, and heavy). Since catalog values mere obtained either by sep-
arate measurement, or by a difference method, these two techniques for body
clothing insulation measurement are described. Advantages and limitations of
each respective method are discussed. Relationship between the measured and
calculated thermal insultation of clothing assemblies is shown graphically
and correction factors for use with each categ,)rj of catalogued clothing are
graphed. The effect of laundering on thermal in-alation of many recent Air
Force clothing assemblies is illustrated and discussed.

PUBLICATION REVIEW

E.L. deaILTON, CAPT. MC. U3N
Acting Chief, Biomedical Laboratory
Aerospace Medical Division
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INTRODUCTION

Human exposure to thermal extremes and survival from emrgency exposure
to cold air or water is a constant problem in present Air Force operations.
Within high performance aircraft or during re-entry periods within ballistic
or hypersonic glide vehicles or spacecraft, high ambient temperatures far in
excess of the comfort zone may frequently result. Furthermore, high altitude
escape, cold water immersion, or prolonged survival under arctic conditions
are specific problem areas requiring continuous development and evaluation of
many types of specialized protective clothing.

An extensive amount of information concerning Air Force clothing has
accumulated since the original catalog was published in 1956. The present
report includes thermal insulation data obtained since that date and also
contains a completely revised, up-to-date catalog in which all items are
arranged in a convenient, logical form. The primary purpose of such a cata-
log is to permit simple yet accurate calculations of the insulative value of
various clothing combinations. Properly used these calculations will provide
realistic and valid predictions of human tolerance in various environmental
conditions.

Comparative techniques used for thermal insulation measurements of body
clothing are described in some detail since these data form the most sub-
stantial portion of the catalog. Experimental evidence demonstrating the
relationship between the measured versus calculated (from catalog data)
thermal insulation values is shown. The general usefulness of these cata-
logued values, as indicated graphically, appears well substantiated.

Proper maintenance of protective clothing is essential for functional
effectiveness. The more recently developed synthetic fabric material (Dacron,
Orlon, eto,) may be readily laundered by conventional washing methods, so
insulation changes resulting from laundering had to be measured. The results
of these studies are described in Section 4 and are plotted in figure 3.
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METH~ODS

Methods routinely used since 1946 by this Laboratory for evaluating the
thermal insulation of complete clothing assemblies, handgear, footgear, head-
gear, and other types of protective clothing were used in these studies.
Details of the techniques devised for testing each type of clothing have been
described in previous reports (refs. 1, 2, 3, 4). These emphasize the advan-
tage of using physical models rather than human subjects for thermal insula-
tion measurements and for screening purposes in clothing evaluation. We
emphasize that the use of these physical models has definite limitations.
Thermal insulation measurements with these models are based on radiative -
conductive - convective heat transfer. Evaporative heat loss or vapor
permeability of fabrics thus cannot be assessed with these physical models.
However, for most Air Force thermal exposures where crewmembers are exposed
to significant heat loads, thermal comfort or reasonable tolerance time is
best achieved by using ventilated clothing. High vapor permeability of even
the most effective clothing available to date fails to provide the evapor-
ative heat loss required in thermal exposures of even a moderate stress level.
Consequently measurements of clothing vapor permeability while valuable in
overall clothing evaluations are not critical in assessing present Air Force
flight or emergency protective clothing.

Physical methods for measuring thermal insulation on small samples of
synthetic fibers, cotton, wool, and blends of these have been used previously
(ref. 5) to select potential wool pile substitutes. Measurements of thermal
insulation of various types of furs have also been reported (ref. 6). However,
since both of these studies were performed only on a flat test surface, the
factors of fit, entrapped air layers, compression resulting from overlying
clothing, and the shape factor characteristic for an entire copper manikin, are
lacking. These guarded hot plate methods while providing valuable selection
or screening data thus fail to provide thermal insulation values as truly
valid as those reported and cataloged in this report.
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RESULTS

The results of these thermal insulation studies are presented in four
sections. Section 1 lists test data completed on Air Force clothing items
and on assemblies since the prior report (October 1956). Section 2 con-
sists of an extended, revised clothing catalog arranged by type and in order
on increasing clo* or insulation value. Section 3 compares several tech-
niques used for measurement of the thermal insulation of body clothing.
Limitations and advantages of each are discussed, and the relationship be-
tween the respective methods graphically shown. Section 4 discusses the
effects of conventional laundering on thermal insulation of protective
clothing and these results are shown graphically.

The individual catalog values were again based on either separate
measurement or were derived by a difference method in the case of multi-
layered or heavy insulation. These values, in view of results presented in
Section 3, may be used to calculate validly either (a) by the total or mean
effective clothing insulation as previously defined (ref. 4); or (b) by the
sub-total or area clothing insulation used to cover certain surface areas
only, i.e., head, or body (trunk, arms, and legs), hands, and feet. The
correction factors presented thus permit a more accurate prediction of the
actual or effective clothing insulation to be expected when various single
items are combined in various types of clothing assemblies.

*Clo - Unit of insulation defined as the insulation necessary to maintain in

comfort a sitting-resting subject in a normally ventilated room where air

movement is 20 feet per minute, temperature is 700F, and humidity is less

than 50 percent.
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THERNI INSUIATIOM CF AMR FORCE C1OTHLWJG

(Art 5 of a series)

TABLU I

ISUWIATIONIESTS OF L.AJHT (BOD.AY) OCDThIG (0.0 -s 1. l o)

T•T

io0. WDEL- Ta T

(1) Thermistor Suit, Combed Cotton, (28-reg.)

1 1 66.0 100.8 - 78.5 0.34
2 1 72.9 107.0 - 84.0 0.27
3 1 78.5 108.5 - 84.0 0.26

Averages 0.30
10.04

(2) Two-piece Allen-A Insulaire Thermal Underwear (Size 7)
(after 10 washings)

1 1 98.1 110.1 - 79.5 0.24
2 1 88.1 110.8 - 83.0 0.26
3 1 80.8 104.4 - 78.0

Average: 0e30
±0.07
-239

(3) "DUFOF)D" Two-layer Insulated Underwear, T-shirt, 42@ Trousers, 36'.L
Duofold Inc., Mohawk. Ne.Y.
(after 10 washings)

1 1 77.6 lO6.6 - 82.0 0.29
2 1 74.1 102.3 - 75.0 0.45
3 1 68.2 100.3 - 80.0 0*.23

Average: 0.32
±0 .08
±25%

(4) Ground Crew Climatic Clothing

a. Cotton T-shirt and briefs
b. Gray cotton field trousers

1 1 72.2 100.7 - 74.0 0o44
2 1 80.8 104.5 - 76.5 0.37
3 1 89.j 110.3 - 79.5 237

Averages 0
-:0
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(5) Two-piece Allen-A Insulaire Thermal Underwear (Wize 7)

1 1 .58.7 l02.8 - 81.0 0o4.5
2 1 67.1 1o6.o - 83.o 0.36
j 1 72.7 lo6.4 - 80.3 0.40

Average: 0.40
±0.03

17.5%

(6) "VA ý * Two-piece Brynje Underwear, large, Norwegian - American
Knitting i¢•ills, Bennington, Vt.

1 1 57.5 114.6 - 84.0 0.30
2 1 71.7 116.3 - 76.0 0.40
3 1 j4.• 109.3 - 77.0 0.50

Average: 0.40
10.07
!18/

(7) "DU.fULD" Two-layer Insulated Underwear, T-shirt, 42, Trousers, 36-L
Duofold Inc., ,vbhawk, N.Y.

1 1 63.3 0OO.6 - 77.0 0.45
2 1 74.5 1o6.1 - 79.0 0.42
3 1 90.0 110.•4 - 79.0 ____

Average. 0.42
±0.02
±4.8;

(8) "j•0AjK" Two-piece drynje Underwear, med., Norwegian - American
Knitting Kills, BenningtLA, Vt.

1 1 .57.8 117.2 - 81.0 0.59
2 1 49.1 108.5 - 78.5 0.55
3 1 53.2 113.5 - 82.5 0.39
4 1 56.2 111.4 - 83.0 0.22
5 1 61.9 120.5 - 85.0 L- -41

Average: 0.44

±0011
±259

(9) "ID&.L'L Two-piece Brynje Underwear, large, Brynje Health Underwear,
Norway

1 1 50.7 111.8 - 81.5 0.51
2 1 54.8 114.9 - 83.0 0.46
3 1 63.9 119.8 - 84.0 0.39

Average: 0.45
±0.04
±8.9/9
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(10) Standard AF two-piece 50-50 Gotton-dool Underwear (nwdium)
(after 10 washings)

1 1 .56.2 97.9 - 77.0 0.45
2 1 69.1 102.3 - 80.0 0.51
3 1 74.9 109.2 - 80.5

Average: •
±+0.02

±4.29

(11) Standard AF Two-piece 50-50 Cotton-Wool Underwear (medium)

1 1 .50.2 1o5.6 - 8_5.0 0.57
2 1 61.1 104.9 - 82.0 0.45
3 1 54.6 102.4 - 81.0 0.51

Average: 0.51
±0.04"17.8;4

k12) Tw.o-piece Cotton-Wool Underwear, Style 303

1 1 73.3 101.9 - 73.5 0.50
2 1 90.1 11.5.8 - 79.0 0.56

Average: 0.33

±5./ IN

(13) bcperimental Two-piece Underwear, Style V-I. and V-ID
50% Vicara, 40% Gotton, 10% Nylon

1 1 85.2 115.0 - 80.0 0.57
2 1 73.54 1134. - 83.0 0.55
3 1 66.5 108.0 - 82.0 0.51

Average: 0-54
±0.02
±3 - 7N

(14) •wo-piece Allen-A Insulaire Thermal Underwear (medium),
as used by Navy
(after 10 washings)

1 1 (1.8 1O5.6 - 76.5 0.55
2 1 70.2 111.9 - 83.0 0.57
3 1 62.1 109.5 - 85.5 22_2

Average: 0.54
0o.03

65.6

6
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(15) Two-piece Allen-A Insulaire Thermal Underwear (medium)
as used by iNavy

1 69.4 105.2 - 77.o o.56
2 1 74.3 109.8 - 77.0 0.66
3 1 80.1 112.7 - 80.0 0.36

Average ; 0.59
±0004
±6o*8g

(16) 'Two-pi6ce Underwear, Heavy Zone, Cotton-wool, 6tyle 303

1 1 76.0 120.7 - 87.5 0.65
2 1 61.2 112.9 - 87.5 0.58
3 1 53.3 111.9 - 89.5 0.60

Averages 0.61
±0.03
±4.9%

(17) Experimental Nwo-piece Underwear, Style V-26 and V-2D
8.:;A Vicara, l._ Nylon, Duont
(after 10 washings)

1 1 64.5 108.9 - 81.5 o.61
2 1 70.6 108.4 - 77a.5 0.6.5
3 1 74.6 1o9.6 - 78.0 o.61

Average: 0.2
-±0.02

±3 .2/

(18) Two-piece Underwear, 6tyle 301 (bulk orlon between two
cotton layers)
(after 10 washings)

1 1 60.1 101.9 - 76.o u.63
2 1 65.2 110.9 - 83.0 0.62
3 1 66.j 112.1 - 83.5

Average: OZ
±0.00

(19) Etxperimental Two-piece Underwear, Style 302 (Vicara and
iylon between two layers of cotton)

1 1 61.3 113.2 - 86.0 0.67
2 1 74.5 115.8 - 82.5 0.58
3 1 65.1 111.1 - 82..5 o.66

Averages o.64
±0.03

7
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(20) OSE 4WUG' Two-piece Curon Insulated Underwear, med., Set Snug
Knitwear Co., Incl.
(after 10 washings)

1 1 59.8 102.3 - 75.0 0.72
2 1 58.3 107.3 - 83.0 0.60
3 1 67.5 112.6 - 82.5

Averaget 0,67

±0.05
"±7.5%

(21) Two-piece Underwear, jtyle 301 (bulk orlon between
two cotton layers)

1 1 76.3 116.6 - 81.0 0.79
2 1 71.0 114.2 - 81.0 0.75
3 1 59.1 108.1 - 82.5 0.6 4

Average: 0.71
±00.05
±7-*1%

(22) &Lxperimental Two-piece Underwear, Style V-26 and V-2D
(85A Vicara, 15% Nylon, Du,-Ont)

1 1 76.6 114.8 - 84.6 0.54
2 1 70.1 112.4 - 81.5 0.66
3 1 65.9 109.9 - 82.5 100

Average: 0.75
±0*20
±27%

(23) Two-piece Heavy Underwear, Heavy Zone, Style 303, Cotton and Wool

1 1 68.j 108.0 - 75.5 0.77
2 1 72.1 110.7 - 76.0 0.79
3 1 78.9 112.5 - 16.u 0

Average: 0.76
±0902
±2 *69

(24) ýcperimental Inflatable .zposure 6uit
(not inflated)

1 1 44-3 93.8 - 71.5 0.86
2 1 51.6 99.2 - 75.0 0.75
3 1 62.9 105.2 - 76.0 0.73

Average;: 078
1-0.05-±6.•

8
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(2_5) Abcperimental Inflatable Zposure Suit
(inflated)

1 1 44.5 99.6 - 79.0 0.73
2 1 52.8 lO6.9 - 82.5 0.73
3 1 62.5 109.4 - 78.0 0.85
4 1 61.8 109.3 - 79.0

Average: 0.78
±0.05±-6.4%

(26) Ground Crew Climatic Clothing Assembly

a. Cotton T-shirt and briefs
b. Gray Cotton shirt and trousers

1 1 71.9 lO6.6 - 70.0 0.87
2 1 78.1 I11.6- 73.0 0.83
3 1 85..5 117.4 - 75.5 0.81

Averages 0.84
±0.02
±2.4%

(27) One-piece Flight Alert Suit

a. Two-piece "WorakI Brynje underwear
b. One-piece flight alert suit

1 1 46.5 103.7 - 80o.5 0.84
2 1 55.1 107.9 - 79.5 0.89
3 1 53.7 107.4 - 80.0 0.88

Averages 0.87
±0.02
12.3%

(28) Light (±ion-ventilated) Assembly

a. One-piece cotton thermocouple underwear
'. Light flying suit (K-2B)
c. Flight helmet (P-l)
d. Hleavy wool knit socks
e. Saran spacer shoes

1 2 58.7 104.2 - 74.0 0.94
2 2 52.2 102.5 - 77.1 0.86
3 2 48.8 99.7 - 74.0 0.98

Average: 0.93*±0.*04
-+±4.3%

I ian effective lo (1 clo)
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(29) ".r jUGO Two-piece Curon Insulated Underwear, med. •et Snug
.Knitwear Go., Inc.

1 1 33.3 104.8 - 75.0 1.03
2 1 60.7 108.9 - 76.0 0.97
3 1 69.7 115.5 - 77.0 1.01

Average; 1.00
±0.02
±+2.0%

(30) 3ritish Orally Inflatable Anti-kxposure Suit, not inflated
(,P. Frankenstein)

1 1 37.1 101.5 - 80.0 1.09
2 1 53.1 108.3 - 80.0 0.21

Average: 1.02

±6.9%

(31) Light (iNon-ventilated) Assembly

a. One-piece cotton thermocouple underwear
b. Anti-exposure suit (iv-1). boots attached
c. Flight helmet (,`.-1)
d. Heavy wool knit socks

1 2 44•.1 102.1 - 76.0 1.18
2 2 J.0o0 103.8 - 77.5 0.98
3 2 46.0 99.4 - 75.5 0.96

Average: 1.04*
±0.09
t8.7%

(32) Cotton T-shirt and Shorts

a. Cotton T-shirt and shorts
b. Blue serge 100o wool shirt (A-1) and trousers (F-l)

1 1 38.5 105.3 - 84.0 1.ol
2 1 45.1 110.7 - 85.0 1.06
3 1 51.2 114.9 - 86.0 100_

Average: 1.04
±0.02
±1.9%

* Ilean effective clo (I clom)

10
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(33) "VA"dýIi Ii Two-piece Underwear, large

a, Two-piece Valhalla underwear, large
b. Gray serge 100/ wool shirt (A-1) and trousers (.&-l)

1 1 57.5 114.6 - 84.o 0.95
2 1 71.7 116.3 - 76.o 1.95
3 1 54.3 109.3 - 77.o0 101

Average: 1.05
±0.07
-6*6.7%

(34) British Orally Inflatable Anti-4xposure 6uit,
inflated, 3-4 cm H20 (P. Frankenstein)

1 1 45.7 103.6 - 77.0 1.10
2 1 51.9 107.4 - 78.5 l.o02

Average: 1.06
±0.04
±3o8%

(3_5) IDEAL Two-piece Underwear, large (BRYW.E Health Underwear, 1Norway)

a. Two-piece Ideal (Brynje) underwear, large
b. Gray serge 100. wool shirt (A-1) and trousers (E-1)

1 1 50.7 111.8 - 81.5 1.16
2 1 54.8 114.9 - 83.0 1.1l
3 1 63.9 119.8 - 84.0 1.O4

Average: 1.10

_±3.6x.

(36) kvidified Ylight Clothing (L.W. Foster Sportwear Co.) Assembly 1
(after 10 washings)

a. Two-piece 50-50 cotton-wool underwear
be iight flying suit, SF•-1

1 1 4l.5 1o3.6 - 79.0 1.13
2 1 45.9 99.9 - 71.5 1.21

Average; 1.17

±3 .J$.
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(37) Gray Serge 100% Wool 6hirt (A-I) and Trousers (9-1)

a. Niwo-pieoe 50-50 cotton-wool underwear
b. Gray serge 100A wool shirt (A-1) and trousers (S-1)

1 1 45.3 110.9 - 83.0 1.20
2 1 53.7 116.3 - 82.5 1.24
3 1 47.8 114.7 - 85.0 1.22

Average: 1.22
±o0.01
±0.8%

(38) Ground Grew Glimatic C1othing Assembly

a* Cotton T-shirt and briefs
b. Gray cotton shirt and trousers
c. 'Jacket 1"

1 1 s7.4 llO.6 - 15.0 1.22
2 1 62.9 115.5 - 76.5 1.22
3 1 64.8 117.. - 77.o0 12

Average: 1.22
±o0.00
±0900

(j9) Modified-Flight Glothing (L*W. ioster Sportwear Go.) Assembly 1

a. 1No-piece _50-50 cotton-wool underwear
be Light flying suits SES-I

1 1 .50.0 115.1 - 85.5 1.13
2 1 44.8 116.6 - 88.5 1.23
j 1 41.3 107.9 - 81.0 1.31

Average: 1.22
±+0.06

(40) Experimental Sealed Insulation Full Pressure Suits, GSU-5/P

1 1 51.5 121.6 - 88.0 1.31
2 1 63.8 121.9 - 82.0 1.23

Average: 1.27
±0.04
+3.l/1

12
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(41) Ce--tmk-Down suit, CSU-4/P

1 1 46.1 101.7 - 72.0 1.29
2 1 50.5 105.1 - 72.0 1.33
31 51.4 110.3 - 77.0 1.30

Average: 1.31
±0.02

(42) Uround Grew Climatic Clothing Assembly

a. Two-piece ootton-wool underwear, Style 303
b. Gray serge 10Q4 wool shirt (A-l) and trousers (s-l)

1 1 47-3 111.3 - 80.0 1.35
2 1 .54.7 116.o - 80.0 1.33

1 60.7 119.3 - 79.0
Averages 1.34

±o0.01
±o .89

(43) "Weatherall" Two-piece Liner (30-70 acetate-virgin wool,
Outdoor Productas Go. Bloomfield, N.J.)

1 1 42.9 107.0 - 78.0 1.39
2 1 50.9 113.1 - 80.0

Average; 1.35
-±0.04

±2. 9

TABLE 2

IA'U•ATION TiiSE6 OF xDIUW (BODY) CLOTHING (1.50 - 3.00 lo)

0. DEL Ts - Ta I

(1) .&perimental Fblyurethane Suits Convair Co.

1 1 41.9 114.4 - 83.5 1.63
2 1 48.3 116.9 - 82.0 1.58
3 1 49.6 117.8 - 81.5 1.61

Average: IM
±-002
+1.*2%•



AOO. MODEL % . T -Ta

(2) Spacer Insulated Coverall, P/I 06-885

a. Two-piece 50-50 cotton-wool underwear
b. Spaoer insulated coverall, P/I 6-885

1 1 48.0 lo8.6 - 74.0 1.53
2 1 .50.O 118.4 - 79.0 1.73
3 1 47.0 114.7 - 77.3 L14

Average: lob
-±0.09

(3) "Zero iear" Two-piece &iblyurethane ("Ouron") Lined Underwear
Tan Colored, Ourtiss-Wright, Wuehanna, ia. (medium)

a. Two-piece 50-50 cotton-wool standard AF underwear
b. "Zero Wear" polyurethane lined underwear, tan

1 1 53.1 118.3 - 78.0 1.64
2 1 52.9 124.3 - 84.0 1.65

3 1 43.7 113.3 - 78.5
Average: 1.68

±0.05
±2.9%

(4) viodified Flight Clothing (Le4. Foster sportswear Co.), Assembly 2

a. iwo-piece 50-.50 cotton-wool underwear
bo Light flying suit, S3PS-l
c. Light jacket, 112

1 1 33.0 108.0 - 84.-5 1.50
2 1 35.2 1O.5.6 - 78.0 1.72
3 1 36.1 11.5.7 - 8,.0 1.92

Average: 1.71
10 ° 14
±8o*2%

(5) Mobdified Flight Clothing (L.W. Foster 6portswear Go.), Assembly 2
(after 10 washings)

a. "wo-piece .50-50 cotton-wool underwear
b. Light flying suit, SFS-1
a. Light jacket, LW2

1 1 41.7 105.3 - 74.0 1.62
2 1 45.9 112.2- 75.0 l.8oAverage: 1.71

±0.09
15.3%

14
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(6) "hero Wear" Two-piece Polyuretbane ("Guron') Lined Underwear
Red Colored, Gurtises-right, ;uehazma, Pao (en'u, long size)

a. Two-piece 50-.50 cotton-wool standard AF underwear
b. "hero gear" polyurethane lined underwear, red

1 1 35.1 103o.7 - 77.0 1.65
2 1 38.3 106.6 - 76.0 1.76
3 1 39.2 llO.3 - 79.0 1.76

Averages 1.72
-±0.05

±2.9A

(7) havy Clothing for Intermediate Cold Weather

a. Two-piece .50-50 cotton-wool underwear
b. 4Navy jacket and trousers for intermediate cold weather, medium

1 1 32..5 103.8 - 79.0 1.66
2 1 38.7 112.1 - 81.0 1.78

Average: 1.72
±0.06
±3.5%

(8) Ground Crew Climatic Clothing Assembly

a. Two-piece cotton-wool underwear, Style 303
b. Gray serge 100/ wool shirt (A-l) and trousers (F-l)
c. "Jacket 10
d. Collared jacket, two layers of wool backed nylon,

wool-to-wool ("Jacket 20)

1 1 46.7 113.7 - 77.0 1.73
2 1 40.9 116.1 - 76.5 1.80
3 1 51.5 118.9 - 79.0 1.69

Average: 1.74
-0.04
±2.3%

(9) Modified F'light Clothing (L.W. Foster 6portswear Co.), Assembly 3
(after 10 washings)

a. Two-piece .50-50 cotton-wool underwear
b. Light flying suit, SFS-I
c. Light jacket, Ld-2A

1 1 39.6 106.5 - 75.0 1.76
2 1 46.7 115.5 - 77.5 1.81

Averages 1.79
±0.03
±-1.7

15
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(10) "Skagway" dportsman Garment (ISugene Urow)

a. Two-piece 50-'0 cotton-wool underwear
b. Two-piece "Okagway" sportsman garment, Eugene Urow,

Style AJo. 3497, dacron butt insulation, medium

1 1 34.0 107.0 - 78.0 1-94
2 1 39.4 108.6 - 76.5 1.82
3 1 41.9 lO8.6 - 75.0 1.78

Average: 1.85
±0.06
±3 .*

(11) gxperimental Coverall CdU-1/P (formerly XB-78), outer shell
.33 oz. nylon, interlining 8 oz. rayon wool

a. Two-piece 50-50 cotton-wool underwear
b. 4cperimental coverall, CWU-I/P

1 1 49.9 114.6 - 74.5 1.78
2 1 46.3 113.7 - 74.0 1.95
3 1 44.8 113.4 - 76.0 1.88

Average: 1.87
±O0.06

±3.2%

(12) 4cperimental Flying Coverall, GdU-l/P, with nylon-taffeta
(136 x 69) liner attached

a. Two-piece 50-50 cotton-wool underwear
b. Eperimental flying coverall, CWU-l/P, and liner

1 1 39.4 111.4 - 78.5 1.88
2 1 43.5 116.9 - 81.0 1.85
3 1 37.1 112.7 - 79.5 1.90

Average: 1.88
±0.02

(13) 'Okagway" iportaman. Garment (Eugene Urow)
(after 10 washings)

a. Two-piece 50-50 cotton-wool underwear
b. "1kagway" sportsman garment, Eugene Urow, 6tyle No, J497,

Dacron butt insulation, medium

1 1 j4-.5 107.0 - 78.0 1.90
2 1 44.8 115.1 - 78.0 1.86

Average: 1.88
±o.04
±2.1%

16
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(14) Navy Assembly for Intermediate Cold Weather

a. Waffle knit two-piece underwear, standard A-1 (medium)
b. Jacket (A-2) and trousers (X-.4), (medium)

1 1 32.3 103.4 - 72.0 1.83
2 1 34.6 108.3 - 78.5 1.96
3 1 38.7 108.9 - 77.o 1.87

Average: 1.89
±0.05
±2.6/

(1,5) IDutchess' Flite Wear
(after 10 washings)

a. Two-piece 50-50 cotton-wool underwear
be 'Dutchess" Flite Wear, Style T-500, two-piece, dacron butt

insulation, medium

1 1 31.6 101.9 - 76.5 1.78
2 1 35.3 105.4 - 74.5 2.01

Average: 1.90
10o12
±6.3%

(16) 4xperimental Polyether Urethane Foam Liner, U.e3. !ubber Co.
(after 10 washings)

a. 'wo-piece 50-50 cotton-wool underwear
b. Two-piece experimental liner, medium

1 1 42.8 112.3 - 76.o 1.92
2 1 46.7 .15.0 - 75.0 1.95
3 1 52.3 122.5 - 79.0 1.87

Average; 1.91
±0.03_i1.6/.

(17) &perimental Flying Coverall, CWU-llP, with Nylon-Mi1lium
Liner attached

a. Two-piece 50-50 cotton-wool underwear
b. Experimental flying coverall, 0WU-I/P, and liner

1 1 33.8 110.7 - 77.0 2.38
2 1 36.7 116.4 - 87.0 1.77
3 1 42.4 118.5 - 86.5 1.67

Average: 1.93
70.29_±15%

17
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(18) iperimental Two-piece Dynel Insulation Liner, U.S. Rubber
(after 10 washings)

1 1 45.4 115.2 - 76.0 1.97
2 1 41.9 115.5 - 79.0 1.99
3 1 40.7 110.2 - 17.0 1.83

Averages 1.93
±0.07
t3.6%

(19) Ground Grew Climatic Clothing Assembly

a. Two-piece cotton-wool underwear, Style 303
b. Gray serge 100% wool shirt (A-1) and trousers (E-1)
c. "Jacket 1"
d. Collared jacket, two layers of wool-backed nylon,

wool-to-wool ("Jacket 2")

1 1 40.9 112.8 - 7.5.0 1.93
2 1 44.6 113.5 - 78.5 1.86
3 1 47.1 119.3 - 78.0 2.01

Average: 1.93
±0005
12.6%

(20) "6atillite" Two-piece Insulated Underwear (Outwear Co.)

a. iwo-piece 50-50 cotton-wool underwear
b. "Satillite" two-piece underwear, Outwear Go., Jtyle T-100,

Dacron butt insulation, medium

1 1 32.8 109.4 - 81.5 1.93
2 1 36.7 111.3 - 80.0 1.93
3 1 31.0 107.5 - 80.5 1.99

Average: 1.95
±0.03
±1.5%

(21) Dormer 4erner Two-piece Insulated Underwear

a. Two-piece 50-30 cotton-wool underwear
b. Dormaer derner Inc., two-piece 100/ Dacron insulated

underwear, arctic ieather and Down Co., 3tyle iio. 46, medium

1 1 31.3 107.8 - 77.0 1.85
2 1 40.3 112.3 - 78.0 1.95

1 42.9 117.1 - 79.0 2.04
Average: 1.95

±O.06
±3. -L

18



(e2) &xperimental Jacket, AiVIA-i

a. Two-piece 50-30 cotton-wool underwear
b. Blue serge 100.o wool shirt (A-1) and trousers (.6-1)
c. dxperimental jacket, Lvl&-1
d. otandard cotton field trousers

1 1 40.4 116.3 - 81.0 2.00
2 1 37.3 112.2 - 80.0' 1.97
3 1 49.5 122.4 - 80.5 1.92

Average: 1.96_+o.oj
±1.0

(23) Lxperimental flying Coverall (CWU-I/1.) with Liner, rayon-sateen
(18o x 6o)
a. Two-piece 30-30 cotton-wool underwear
b. Experimental CWU-1/P flying coverall with liner

1 1 4.-4 109.9 - 79.j 2.03
2 1 37.7 110.2 - 78.0 1.94
3 1 45.1 119.9 - 81.0 1.97

Average: 1.98
±0.03
_±1.5%•

(24) "Satillite" 'No-piece Insulated Underwear (Outwear Co.)
(after 10 washings)

a. 'wo-piece 50-50 cotton-wool underwear
o. ".atillite" two-piece underwear, Outwear Co., ityle T-100,

Dacron butt insulation, medium

1 1 30.1 106.6 - 7.5.5 2.04
2 1 42.5 i1.6 - 75.5 1.92

Average; 1.98
±0.06
-3.0%

(25) jpacer Insulated Coverall, P/1 6-883

a. Two-piece 50-.50 cotton-wool underwear
b. Spacer insulated coverall, P/N 6-885
c. Water barrier coverall

1 1 42.7 117.8 - 80.0 2.03
2 1 49.9 121.8 - 78.0 2.01
3 1 52.0 118.9 - 74.0 1.97

Average; ,2.00
±0.02
±1.0%

19
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(26) ,idified Flight Clothing (L.W. Foster Sportswear Co.) ABsembly 3

a. Two-piece 50-30 cotton-wool underwear
be Light flying suit;, SF-1
c. Light jackets Ld-2A

1 1 44.2 114.2 - 80.0 1.69
2 1 37.4 125.5 - 91.0 2.15
3 1 35.9 124.1 - 91.0 L.1I

Average: 2.00
_0.20
±10YO

(27) ±idified (Sealed Insulation) Get'-Pe-Down Suit, .SU-5/P

1 1 34.1 llo.6 - 81.-5 1.94
2 1 37.7 110.5 - 78.0 2.01
3 1 39.3 111.3 - 75.5 2.11

Average: 2.02
:o.o6
±3.0-

(28) Avodified Flight Clothing (L.W. foster Sportswear, Coo) Assembly 4
(after 10 washings)

a. Two-piece 50-50 cotton-wool underwear
b. ivedium, woven urethane iM1-3 jacket and trousers

1 1 3.5.9 102.5 - 71.5 1.97
2 1 40.7 111.4 - 75.0 M6

Average: 2.02
±0U.05
±2e59

(29) Experimental Goverall (CWU-1/P) with Rayon-Sateen-Alillium Liner

a. Two-piece 30-50 cotton-wool underwear
b. Experimental coverall, CvU-1/P with liner

1 1 46.9 120.2 - 78.5 2.0.5
2 1 3.5.5 106.2 - 75.0 2.02
S1 38.4 108.7 - 74.0 2.07

Average: 2.05
±0.02
±1.0%

20
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(30) "iblar Wear" Two-piece Liner, 100/ Dacron
(Dormer-Werner Inc., Bloomfield, v°J.)
(after 10 washings)

a. Two-piece 50-50 cotton-wool underwear
b. "Polar Wear" Liner

1 1 42.5 112.6 - 75.5 2.07
2 1 43.2 ll.8 - 76.0 2.00
3 1 48.j 111.7 - 74.0 2.08

Average; 2.05
!0.03

(31) Experimental Flying Coverall (GWVU-/iP) with i•eoprene Coated
Nylon Rip 6top Liner, Type 1

a. Two-piece 50-50 cotton-wool underwear
b. QWU-I/P flying coverall with liner

1 1 34.7 109.8 - 81.5 1.82
2 1 38.7 114.4 - 79.0 2.13
3 1 42.3 116.6 - 16.2

Average: 2.06
i0o.16
.L7 • 8Y•

(j2) 4xperimental 1blyether Urethane foam Liner, U.0. hubber Co.

a. Two-piece 50-50 cotton-wool underwear
b. &xperimental two-piece polyether urethane foam liner

1 1 45.0 119.0 - 78.5 2.08
2 1 42.4 114.7 - 78.0 1.97

1 45.1 119.0 - 77.5 2.14

Average: 2.06
±O.06
±2.9/.

(Wj) ixperimental Two-piece Dynel Insulation Liner, U.6. liubber Co.

a. Two-piece 50-50 cotton-wool underwear
b. Experimental Dynel Insulation liner, medium

1 1 38.0 115.5 - 82.0 2.02
2 1 39.0 117.3 - 81.0 2.12
3 1 4.5.3 121.0 - 79.0 2.17

Average: 2.10
±o.o6
±2.9/.
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(34) Ground Grew Climatio Clothing Assembly

a. Two-piece cotton-wool underwear. Sty1e 303
b. Gray serge 1009 wool shirt (A-I) and trousers (2-1)
co "Jacket 1"
d. "Jacket 2"
e. Collarless jacket, two layers of wool backed nylon,

wool-to-wool (*Jacket 3")

1 1 43.6 110.2 - 77.5 1.97
2 1 46.1 120.7 - 78.0 2.16
3 1 45.8 121.7 - 78.5 2.17

Average: 2.10
_o.09-±4.4%

(35) Vodified Ground Grew Climatic Clothing

a. Two-piece 50-50 cotton-wool underwear
b. Gray serge 100% wool shirt (A-1) and trousers (Z-1)
c. "Jacket 1". light weight
d. Modified "Jacket 2". intermediate

1 1 36.1 107.2 - 75.o 2.06
2 1 39.3 113.1 - 77.0 2-14

Average: 2.10
N0.o04
±1.9%

(36) Uo,. Aubber Co. No-piece Insulated Underwear, USR-W-200
urethane plastic foam insulation, medium

1 1 37.5 107.5 - 74.5 2.o2
2 1 40.6 111.2 - 73.0 2.21

.ýverage: 2.12
±0010
±4-*7%

(37) "Wunderwear" Two-piece Liner, (tubular quilting, INylon shells,
quilted with 100% Dacron (fiberfold)
(after 10 washings)

a. Two-piece 50-50 cotton-wool underwear

b. 04underwear" two-piece liner

1 1 35.7 115.4 - 81.5 2.23
2 1 34.7 1110. - 79.0 2.15
3 1 29.8 107.2 - 8l.o 2.02

Average: 2.13
±0.08

22
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(38) Navy Assembly for Very Cold Weather

a. Waffle knit standard two-piece underwear, A-I, medium
b. Jacket (A-I) and trousers (X-54), medium-reuluare without buttoned-

in liner in jacket

1 1 j6.8 111.6 - 76.0 2.29
2 1 3j.9 108.3 - 75.0 2.17
3 1 45.9 118.o - 78.5 1.96

Averages 2.14
±-012
±5o6%

(39) Experimental Fblyurethane Jacket, iUv-1 (3.3 oz. 1qylon lined), Du~ont

a. 'wo-piece 50-50 cotton-wool underwear
b. Gray serge 100% wool shirt (A-i) and trousers (E-l)
c. Standard cotton field trousers
d. xcperimental jacket (MA-l)

1 1 38.1 119.6 - 85.0 2.11
2 1 33.7 112.2 - 80.5 2.21

Average s
±0.05
±2.3%

(40) Dormer Werner Two-piece Insulated Underwear
(after 10 washings)

a. Two-piece 50-50 cotton-wool underwear
b. Dormer Werner Inc., two-piece 100% Dacron insulated underwear,

Arctic Feather and Down Go., Style No. 46, medium

1 1 34.9 102.8 - 70.5 2.16
2 1 39.7 111.3 - 74.5 2.16

Average: 2o16
±0.00
±+0.0%

(41) "iiunderwear" Two-piece liner (tubular quilting, nylon shells
quilted with 100A. Dacron fiberfold)

a. Two-piece 50-50 cotton-wool underwear
b. "Wunderwear" two-piece liner

1 1 40.7 116.4 - 78.5 2.21
2 1 41.2 118.3 - 80.0 2.17
3 1 42.8 123.7 - 83.5 2.20

Average: 2.19
±0.02
±009%
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(42) "Dutchess" Flite Wear

a. Two-piece 50-50 cotton-wool underwear
be "Dutchesa" Flite Wear, 6tyle T-500, two-piece, Dacron butt

insulation, medium

1 1 30.6 109.5 - 80.5 2.23
2 1 33.5 111.5 - 80.0 2.20
3 1 3-5.6 115.2 - 82.0 2918

Average: 2.20
±+0.•02
-±0.9%

(43) "Gomfortall" Two-piece Liner (Tempron Clothing-
Budd Insulated Products, Inc., Larohmont, N.Y,)

a. Two-piece 50-50 cotton-wool underwear
b. "Comfortall" two-piece liner

1 1 45.4 121.3 - 80.0 2.11
2 1 38.0 118.5 - 82.0 2.27
3 1 40.8 116.4 - 77.5 2-25

Averages 2.21
±0.07
13.2%

(44) "Eskimo Brand' Two-piece Liner (Brooks Insulating Clothing Co., New YorkN.Y.)

a. Two-piece 50-50 cotton-wool underwear
b. "Eskimo Brand" two-piece liner

1 1 32.6 107.6 - 77.0 2.20
2 1 39.9 116.1 - 78,5 2.21
3 1 42.9 123.1 - 80.0 2.40

Average: 2.27
±0.09
±3491

(45) "Winterseal" Two-piece Liner (Refrigerator Clothing Go., New York, N.Y.)

a. Two-piece 50-50 cotton-wool underwear
b. "Winterseal" two-piece liner, medium

1 1 44.7 123.2 - 82.0 2.15
2 1 40.1 120.3 - 81.5 2.29
3 1 36.1 119.7 - 84.0 2.36

Average: 2.27
±o0 .08

24 ±3.5%
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(46) *polar "ear, 2wo-piece Liner (1009 Dacron, Dormer-Warner, Inc.,
Bloomfield, N.J.)

a. Two-piece 50-50 cotton-wool underwear
b. 'Polar Vear* two-piece liner, medium

1 1 37.8 112.4 - 75.0 2.36
2 1 39.9 118.6 - 80.0 2.29
3 1 42.9 124.3 - 82.5

Averages 2.32
±0.03
±1.3%

(47) "Wunderwearm Two-piece Dacron-filled Liner, (tan, 3 x 3 construction)

a. Two-piece 50-50 cotton-wool underwear
b. 'Wunderwear* two-piece liner

1 1 41.2 127.9 - 80.0 2.41
2 1 44.1 129.9 - 79.5 2.35
3 1 46.6 130.8 - 80.0 2o19

Average: 2.32
±0.08
±3.14%

(48) Get-Me-Down Suit (CSU-4/P) and Trilock Spacer Coverall

1 1 38.2 115.8 - 79.0 2.28
2 1 41.8 118.4 - 77.o 2o36

Average: 2.32
±0.04
-±1.7%

(49) U.s. Rubber Two-piece Insulated Underwear, USH-W-200

a. '2wo-piece 50-50 cotton-wool underwear
b. UjR-W-200 Jacket and trousers, urethane plastic insulation,

nylon outer shell, medium, U.s. liubber Go.

1 1 30.3 108.3 - 79.5 2.24
2 1 32.7 114.0 - 81.5 2.37
3 1 36.0 112.9 - 77.o0 2L

Averages 2.33
±0.06
±2.6%
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(50) "deatherall Two-piece Liner (30-70 Acetate-Virgin Wool,
Outdoor iroducts Co., Bloomfield, NoJ.)

a. Two-piece 50-50 cotton-wool underwear
b. "Weatherall" two-piece liner, medium

1 1 33.6 119.3 - 83.5 2.59
2 1 41.7 120.2 - 81.0 2.20
3 1 42.1 122.3 - 82.0 2.27

Average: 2.35
_+0.16

t6.8%

(_51) Experimental Intermediate Assembly (Vibrafoan. U.*. Rubber Co.)

a. Two-piece 50-50 cotton-wool underwear
bo Gray serge 100% wool shirt (A-i) and trousers (E-l)
c. Experimental Vibrafoan field jacket
d. Jtandard cotton field trousers

1 1 37.7 117.7 - 81.0 2.31
2 1 34.6 116.0 - 81._5 2.38
3 1 39.5 121.1 - 81.5 2o'

Average: 2.36
10 . 03
±1.3%

(.52) ivmdified B-78 Coverall (1/8" Durolite, U.s. Rubber Co.)

a. Two-piece 80-20 cotton-wool underwear
b. Blue serge 100C wool shirt (A-1) and trousers (E-l)
c. ivodified B-78 coverall

1 1 43.4 115.4 - 72.5 2.36
2 1 36.2 110.5 - 73.0 2.5Q
3 1 42.1 118.5 - 78.0 2o27

Average: 2.37
_0.08
t3 . 7%

(53) Experimental Folyurethane Jacket (ML-1, N1ylon-Wool Lined, Dupont)

a. Two-piece 50-50 cotton-wool underwear
b. Gray serge 100,/ wool shirt (A-1) and trousers (E-l)
c. standard cotton field trousers
d. &xperimental PA-i jacket

1 1 38.2 118.6,- 82.0 2.21
2 31.3 113.8 - 80.0 2.64
3 1 32.7 115.1 - 83.0 2.33

Average: 2.41

17 * 1%.
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(54) Experimental Intermediate Assembly, U.o. liubber Co.

a. Two-piece 50-50 cotton-wool underwear
b. Gray serge 100% wool shirt (A-l) and trousers (E-1)
c. gxperimtantal field jacket, Insul Air, U.J. dubber Co.
d. ztandard cotton field trousers

1 1 40.1 123.6 - 83.0 2.43
2 1 39.3 120.4- 79.5 2.52
3 1 40.2 120.6 - 81.5 2.30

average: 2.42
±0.08

-+3 .J/`

(55) Navy Assembly for Very Cold Weather

a. 6tandard waffle knit two-piece underwear, A-1, mediupa
b. Jacket (A-i) with buttoned-in liner and trousers (X-54).,aedium

1 1 31.7 110.1 - 79.0 2.33
2 1 35.2 115.7 - 80.5 2.37
3 1 35.2 121.0 - 83.5

Average: 2.43
±0.11
±4.5%

(56) Modified Flight Clothing (L.W. Foster 6portswear Co.) Assembly 5
(after 10 washings)

a. Two-piece 50-50 cotton-wool underwear
b. Blue serge 100;ý wool shirt (A-l) and trousers(E-l)
c, *,iedium woven urethane AL-3 jacket and trousers

1 1 31.9 107.1 - 73.5 2.55
2 1 42.1 107.7 - 66.5 2.32

Average: 2.44
-±0.*12
-±4.9%

(57) "Wunderwear" Dacron-filled Liner, 0.D.

(after 10 washings)

1 1 26.1 114.0 - 83.0 2.49
2 1 22.7 109.5 - 83.0 2.43
3 1 44.3 137.6 - 83.0 2.L6

Average: 2.46
±0.02
2078%
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(58) Ventilating Garment Assembly (as used in cold chamber tests. using heated
ventilating air)

a. Two-piece 50-30 cotton-wool underwear
b. Ventilating garment (A-2)
c. Heavy parka (N-2A) and trousers (D-lA)
d. Cotton flight cap
e. Green mitten insert
fo Heavy two-piece mitten set, arctic wear
g. Miedium weight wool socks
h. Heavy weight wool socks
i. Flying boots (A-6A), large

1 1 43.7 127.8 - 82.0 2.54*
2 1 46.9 132.0 - 83.0 2..53
3 1 51.8 136.2 - 83.0 2.47

Averages 2.51
!0.03
±1o2%

(59) Standard Intermediate Assembly

a. Two-piece 50-50 cotton-wool underwear
b. Gray serge 100/ wool shirt (A-l) and trousers (E-I)
c. 6tandard field jacket with buttoned-in wool pile liner
d. Standard cotton field trousers

1 1 37.7 118.7 - 81.0 2.39
2 1 38.5 122.7 - 82.5 2.53
3 1 31.9 112.4 - 79.0 2.62

Average: 2.52
±0.08
±3o*2%

(60) Experimental Jacket, MA-1, iolyurethane, Lined with 3.3 oz. Aylon, Dupont

a. Two-piece 50-.50 cotton-wool underwear
b. Blue serge 100% wool shirt (A-I) and trousers (E-1)
c. Heavy flight trousers (D-IU)
d. Experimental Mk-l jacket

1 1 30.2 119.7 - 87.0 2.64
2 1 34.9 121.6 - 84.o 2.63
3 1 39.9 124.7 - 84.0 2oo5

Average: 2.&57
±0.08
±3.1%

*mean effective clo (I oloo)
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(61) iNavy Dark Green Flying Suit (Curtis-Wright)

a. Two-piece )50-50 cotton-wool underwear
b. Blue serge 100A wool shirt (A-I) and trousers (E-l)
c. Dark green Navy flying suit

1 1 38.0 121.0 - 80.5 2.59
2 1 29.8 115.0 - 83.0 2.62
3 1 40.9 119.4 - 79.0 2._5

Average: 2.57
±0.05

(62) Sxperimental Jacket, v•v-l, iolyurethane, JVylon-Wool Lined

a. 'wo-piece jO-50 cotton-wool underwear
b. 3lue serge i00yo wool shirt (A-I) and trousers (&-l)
c. Heavy flight trousers (D-IA)
d. Experimental ivA-I jacket

1 1 33.8 121.1 - 89.0 2.69
2 1 42.2 127.6 - 89.0 2.49
3 1 37.7 129.7 - 87.0 2.80

Average:
±0.11
±4.1%

(63) 'dunderwear" Two-piece Insulated Underwear
(after 10 washings)

a. Two-piece 50-50 cotton-wool underwear
b. 'dunderwear" jacket and trousers, tan color, 3 X 3 construction,

dacron insulation, medium

1 1 30.7 .111-3 - 78.0 2.65
2 1 33.4 116.6 - 80.0 2.69
3 1 34.5 121.1 - 82.5 2.76

Average; 2.70
±0.04
±-1.5/

(64) A4dified Flight Glothing (L.d. Foster iportswear Co.) Assembly 4

a. Two-piece 50-50 cotton-wool underwear
b. Xiedium woven urethane D.i-3 jacket and trousers

1 1 33.9 118.1 - 79.0 2.86
2 1 32.7 119.9 - 84.0 2.69
3 1 3.5.0 124.7 - 85.0 2.81

Average: 2.79
±+0.06

±292*
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(6.5) Two-piece N~avy Flying Suit, WIL-S-18342. (AEM)

a. Two-piece 50-50 cotton-wool underwear
b. Blue serge 100% wool shirt (A-1) and trousers (E-I)
c. Navy flying jacket (40-L) and trousers (34-L)

1 .1 26.1 114.5 - 83.0 3.03
2 1 39.2 117.2 - 78..5 2.80
3 1 29.5 114.0 - 82.0 2A61

Average: 2.83
±0.14
±4.9/9

(66) lodi±fied Flight Clothing (L.d. Foster Sportswear Co.) Assembly 5

a* :wo-piece 50-50 cotton-wool underwear
b. Blue serge 100% wool shirt (A-1) and trousers (E-I)
c. Medium woven urethane Y-3 jacket and trousers

1 1 21.6 105.6 - 80.0 2.96
2 1 19.7 107.0 - 84.0 2.91
3 1 23.6 112.0 - 84.0 2.97

Average: 2.95
±0.02
±00.7%

(67) R-AF Heavy (Zone VII) Two-piece Flying Suit

Sa. Two-piece 50-50 cotton-wool underwear
b. Gray serge 100;ý wool shirt (A-I) and trousers (E-l)
c. ROAF 'two-piece flying suits jacket and trousers zipped

together

1 1 29.4 116.3 - 81.0 3.01
2 1 29.1 115.8 - 81..5 2.94
3 1 29.7 118.1 - 83.0 2.9S

Average: 2.97
±0.0:
±1,Q%
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INIULiTIU TASTS OF hEAVY (BODY) CL02HING (more than 3.0 clo)

TEST

.NO. iADDEL b' T o - T I
b a a

(1) Dynel Insulated Coverall, 1AD-3A

a. 'No-piece 50-.50 cotton-wool underwear
b. Slue serge 1004 wool shirt (A-1) and trousers (E-I)
c. Dynel insulated coverall (tight fit in shoulders), PD-3A

1 1 3-5.5 115.6 - 75..5 2.79
2 1 30.2 116.1 - 76.5 3.35
3 1 29.1 111.5 - 78.0 2.86

%verage: 3.00
10.23
-±7.6/.

(2) 6tandard Impermeable Assembly

a. Two-piece .50-50 cotton-wool underwear
be Anti-G suit (G-4B)o med.-reg.
co Ventilating garment, (MA-1)
d. Gray Navy liner, size 46
e. Anti-exposure suit (jIvA4)

f. Flight helmet (P-1)
g. Wool knit gloves
h. Heavy wool socks
i. Bristolite boots

1 1 38.-5 125.5 - 79.5 3.04*
2 1 40.8 128.7 - 78.7 3.04
3 1 41.5 130.8 - 81.0 3.06

Average: 3.04
±0.01
±0.3%

(3) Avmdified Flight Clothing (L.W. Foster 6portswear Co.) Assembly 7

a. Two-piece 50-50 cotton-wool underwear
b. Mviedium jacket and trousers, 14-3
co White parka, P-4

1 1 22.9 113.3 - 86.0 3.08
2 1 23.6 117.8 - 90.0 2.94
3 1 25.9 122.3 - 89.0 3.27

Average: 3.10
±0.12
±3.9%

*mean effective clo (I clo )
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(4) Two-piece Norwegian Survival Kit insulation

a. Two-piece 50-50 cotton-wool underwear
be Gray serge 100/ wool shirt (A-1) and trousers (E-I)
c. Heavy flight jacket (N-2) and trousers (D-1)
d. Two-piece Norwegian survival kit insulation

1 1 35.1 114.6 - 72.0 3.05
2 1 33.9 116.9 - 75.0 3.12
3 1 37.0 124.9 - 78.0 IL"

Average; 3o13
±O.07
-12.2%

(5) I4odified Flight Clothing (L.*W. Foster Sportswear Co.) Assembly 6

a. Two-piece 50-50 cotton-wool underwear
b. Blue serge 1009 wool shirt (A-1) and trousers (E-l)
c. Heavy jacket and trousers, H-3A

1 1 18.9 100,8 - 77.0 3.18
2 1 23.1 113.1 - 84.0 3.19
3 1 25.5 121.3 - 90.0 3.09

Average-' 3.15
±O.04
±1.3%

(6) kvodified F1ight Clothing (L.W. Foster Sportswear Coo) Assembly 6
(After 10 washings)

a. Two-piece 50-50 cotton-wool underwear
b. Blue serge 100W wool shirt (A-i) and trousers (F-l)
c. Heavy jacket and trousers, H-3A

1 1 33-.5 122.2 - 81.5 3.06
2 1 30.2 118.5 - 80.0 3.21

Average; 3.15
±0.09
±2.9%

(7) Experimental Down-Filled Coverall (SAC)

a. Two-piece 50-50 cotton-wool underwear
b. Blue serge 100% wool shirt (A-l) and trousers (E-l)
c. Experimental down-filled coverall

1 1 34.2 126.3 - 83.0 3.29
2 1 31.1 120.4 - 82.0 3.12
3 1 28.7 118.8 - 83.0 3.5

Average: 3.22
±0011
±3-49~
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(S) 1Mdified Flight Clothing (L.Wo Foster Sportswear Go.) Assembly 7
(after 10 washings)

a. Two-piece 50-50 cotton-wool underwear
be Medium Jacket and trousers, YP-3
c. White parka, B.-4

1 1 34.5 118.3 - 74.5 3.22
2 1 37.3 124.0 - 76.o 3.28

Averages 3.25
-±0.03

±00*9%

(9) Navy Clothing for Extrea= Gold Weather

a. T'wo-piece 50-50 cotton-wool underwear
b. Navy jacket and trousers for intermediate cold weather
o o Navy jacket and trousers for extreme cold weather

1 1 26.9 115.8 - 81.0 3.30
2 1 31.6 120.2 - 79.5 3o28

Average: 3.29
±0.01
±0.3%

(10) Encapsulated 6eat Survival Clothing (Hagen)

a. T-shirt and shorts
b. Flight alert suit, size 401i
co Down-filled suit with hood
d. Wool knit gloves
e. Down filled mitten
f. Wool socks

1 1 27.2 111.7 - 75.5 3.41

2 1 32.5 l18.4 - 77.0 3.24
3 1 37.0 123.4 - 7.55 3.30

Average: ± i
±1.82

*mean effective clo value (I clo.)
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(11) Modified Flight Clothing (L.W. Foster Sportswear Go.) Assembly 8

a. Two-piece 50-50 cotton-wool underwear
b. Heavy jacket and trousers, H-3.
c. White parka, P-4

1 1 23.1 109.5 - 79.5 3.32
2 1 31.2 121.5 - 80.5

Average: 3.34
±0.02
+0.6A

(12) Ground Grew Climatic Clbthing Assembly

a. Two-piece 50-50 cotton-wool underwear, style 303
b. Gray serge 100; wool shirt (A-1) and trousers (E-1)
c. "Jacket 1"
d. rbarka ("Jacket 4") and trousers (wool backed nylon inner shell,

wool frieze insulation, neoprene coated rip stop outer shell)

1 1 24.7 110.4 - 78.0 3.35
2 1 27.7 107.0 - 71.0 3.31
3 1 30.5 111.5 - 70.0 3.50

Average: 3.35
±0.o6
±1.8%

(13) "Ounderwear" Two-piece Insulated Underwear

a. Two-piece 50-50 cotton-wool underwear
b. "Wunderwear" jacket and trousers, O.D. color, 4 x 4 construction,

Dacron insulation

1 1 32.6 118.8 - 77.0 3.26
2 1 41.5 128.9 - 76.0 3.24
31 36.9 127.1 - 76.5

Average: 3.35
±0.13
±3.91%
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(14) Standard. AF ermeable Assembly

a. 'Two-piece 50-50 cotton-wool underwear
b. Anti-G suit (G-4B)
c. Ventilating garment (MA-1)
d. Heavy flight jacket with hood (N-3) and trousers (D-UA)
e. Flight helmet (P-i)
f. Wool knit gloves
g. Heavy wool knit socks
h. Brostolite boots

1 1 40.7 123.0 - 71.0 3.30*
2 1 45.9 132.4 - 76.0 3.14
3 1 36.1 127.9 - 75.0 3.87
4 1 45.4 131.8 - 73.5 3.

Average: 3.40
!0023
16.8%

(15) -Hayon Acetate Batting Coverall, 1v1D-3A

a. £wo-piece 50-50 cotton-wool underwear
b. Blue serge 100. wool shirt (A-1) and trousers (i-I)
c. nayon Acetate batting coverall, i4V-3A, iAedium

1 1 36.4 127.4 - 83.0 3.07
2 1 30.3 122.7 - 80.5 3.66
3 1 26.5 11.5.6 - 79.0

Average: 3.41
±0,2.5

(16) I•xperiinental Heavy Flying Suit (N-2; UJ-; 5/16" thick)

u. Lwo-piece 30-50 cotton-wool underwear
b. dray serge 100/6 wool shirt (A-I) and trousers (E-I)
c. Lxperimental heavy flight jacket (N-2) and trousers (D-1)

1 1 30.9 117.1 - 76.0 3.41
2 1 33.5 120.4 - 76.0 3.40
3 28.9 117.5 - 78.0 _.__

Average: 3.44
±+ 0.05

*iean effective dlo (I cdo )
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(17) Experimental &icapsulated Seat Survival Clothing, Style I, Adel I1

a. 'No-piece "O0RAKI Brynje Underwear. T-shirt, long trousers, med.
b. flight alert suit
c. Down-filled one-piece suit with hood
d. Down-filled mitten, right band with trigger finger
e. Three pairs heavy wool socks, felt muffle sock and down-filled boots

1 1 21.9 111.9 - 80.0 J.57
2 1 25.9 113.5 - 79.0 3.56
3 1 29.8 120.9 - 80.0 J_."

Average: 3.52
±0.06
±1 .7A

(18) iv•dified Flight Clothing (L.W. Foster Sportswear Go.) Assembly 8

a. Two-piece 50-50 cotton-wool underwear
b. Heavy jacket and trousers, H-3A
c. White parka, P-4

1 1 32.9 126.8 - 82.0 3.51
2 1 32.9 120.9 - 7.5.0 06

Average: 3.56
-0.05
±1.4%

(19) Ground Crew Climatic Clothing Assembly

a. Two-piece 50-50 cotton-wool underwear
b. Gray serge 1009 wool shirt (A-I) and trousers (2-1)
c. "Jacket 1"
d. "Jacket 2"
e. "Jacket 3"
f. "Jacket 4* and heavy trousers

Calculated
value: 3.60

(2) MAodified Ground Grew Climatic Clothing

a. Two-piece 50-50 cotton-wool underwear
b. Gray serge 100/ wool shirt (A-1) and trousers (B-1)
c. Heavy jacket, parka type, (U4), and trousers

1 1 23.3 113.3 - 38.• 3.65
2 1 29.1 121.4 - 80.0 3.70

Average s J.68
±0.03
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(21) British Orally Inflatable Anti-Expoaure Suit (P. Frankenstein)
inflated to 6-33 am H2

a, Two-piece 50-50 cotton-wool underwear
be Blue serge 106A wool shirt (A-I) and trousers (S-1)
o0 Heavy flight jaoket (N-3, large-short) and trousers (D-l)
do British orally inflatable anti-exposure suit

1 1 jo.1 121.7 - 73.0 4.09
2 .1 34.1 123.5 - 75.0 3.70
3 1 29.2 116.7 - 78.0 3.40

Average a3 073

±0.24
±6."4

(22) British Orally Inflatable Anti-&posure ouit (Pe. Frankenstein)
inflated to 2-4 om H20

a. Two-piece 50-.50 cotton-wool underwear
b. Blue serge 100A wool shirt (A-I) and trousers (L-1)
a. Heavy flight jacket (A-3, large-short) and trousers (D-l)
d. British orally inflatable anti-exposure suit

1 1 28.0 120.7 - 80.5 3.74
2 1 25.3 117.2 - 81.0 3.72

Average :3.73
±00.01
±0.3A

(23) Axperimental &ncapsulated Seat Survival Clothing, Style I1, ividel I

a. 'Nwo-piece 'NJORAK" brynje underwear, T-shirt, long trousers, mad.
b. f'light alert suit
ce Down-filled jacket with hood, and trousers
d. Down-filled one finger mitten
e, Two pairs heavy wool socks and down-filled boots

1 1 32.8 127.2 - 79.0 3.74
2 1 23.8 118.9 - 84.0 3.73
3 1 26.1 116.5 - 76.0 3.9

Averages 3.82*
±0.11
±2.9%

* Mean effective clo (1 clo.)
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(24) Experimental Down-filled Coate Aqua Colored

a. Cotton T-shirt and shorts
b. One-piece flying suit (K-2B)
c. Experimental down-filled coat

1 1 21.3 114.1 - 82.0 3.96
2 1 17.8 109.0 - 85.0 3.66
3 1 19.5 115.9 - 85.5

Average 3.834-±0.15

±309i

(2.5) Experimental Down-filled Coat

a. T-shirt and shorts
b. K-2B coverall
c. Experimental down-filled coat

1 1 19.5 115.0 - 29 .5 3.98
2 1 19.1 112.l - 83.0 4.01
3 1 17.8 109.0 - 85.0 3.43
4 1 21.3 114.1 - 82.0 3.96

Average: 3.85
±0.21
±5.5%

(26) Commercial Type aria (iaW-3) and Trousers
(dm F. Iiiemi Go., 6eattle, Wash).

a. Two-piece 50-50 cotton-wool underwear
b. 4xperimental (commnercial type) parka (W'-3) and trousers

1 1 27.3 119.3 - 81.0 3.63
2 1 26.3 118o2 - 77.0 4.14

1 25.3 118.9 - 78.5
Average: 4.00

±0.25
z6.3%

(2'7) British Orally Inflatable Anti-Exposure Suit (P. Frankenstein)
uninflated

a. Two-piece 50-50 cotton-wool underwear
b. Blue serge 100o wool shirt (A-l) and trousers (E-l)
c. heavy flight jacket (N-3), large-short, and trousers (D-l)
d. British orally inflatable anti-exposure suit

1 1 29.4 123.3 - 81.0 3.7.5
2 1 JO.7 126.8 - 78.5 4.16
3 1 34.3 133.4 - 79.0 4o2O

Average: .4.04
-o.19
±4.7%
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(28) Lxperimental &ncapsulated Seat Clothing (Hagan)

a. Ado-piece ON•01iK" Brynje underwear, T-shirt, long trousers, rmdium
be Flight alert suit
c. Down-filled one-piece suit with hood
d. Down-filled mitten, right band with trigger finger
e. Three pairs heavy wool socks, felt muffle sock and down-filled boots

1 1 20.0 109.2 - 75.5 4.41
2 1 25.3 114.0 - 77.0 3.72
3 1 27.3 118.2 - 75.0 4.09

Average: 4.070
10 . 24

TABLE 4

MlgSciit.Ii TZ6.r OF SLIMPIMG BAG6

LJQ. 0 v)1DEL "T -TI

(1) 6leeping Bag-Life Raft Combination

a. N~'ude sitting copper manikin

be 6leeping bag-life raft combination (Irving Air Chute Coo)

1 2 34.8 99.7 - 81.0 o.86
2 2 48.1 101.8 - 78.0 0.73
3 2 55.9 110.0 - 85.0 0.58

Average; .0.72
-0.10

(2) 6leeping Bag-Life Raft Combination

a. 1ude sitting copper manikin wrapped in 28 ft parachute canopy
b. .leeping bag-life raft combination (Irving Air Chute Co.)

1 2 27.1 109.1 - 87.0 1.72
2 2 29.6 110.3 - 81.5 2.21
3 2 32.0 1o0.6 - 81..0

Averages 1.9-6

±8.2%

Mean effective o pe (I apo2
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(3) Experimental Polyurethane Derivative Filled Sleeping Bag

a. man, in supine position
b. -standard AF 50-50 cotton-wool underwear
c. Experimental sleeping bag

1 1 26.6 116.1 - 80.0 3.39
2 1 28.9 120.8 - 80.5 3.51
3 1 24.0 112.9 - 81.0

Averages 3.40
±0.07
±291%I

(4) Survival 6leeping Bag, WI1

a. Nude standing copper manikin
b. MvC-1 sleeping bag, 100/ downfilled, fluffed 10 times, having

been pressure-packed (200 psi)

1 1 25.2 111.6 - 73..5 3.97
2 1 27.1 113.8 - 76.5 3.78
.3 1 J3.7 128.4 - 78.0 1.66

Average: 3.80
±0.11
±2.9A

(5) Experimental Sleeping Bag, 350 in 3

a. An in supine position
b. Two-piece .50-50 cotton-wool underwear
a. 4xperimental sleeping bag

1 1 35.7 134.4 - 79.0 4.00
2 1 31.8 120.1 - 80.0 4.07
3 1 29.4 125.6 - 76.0

Averages 4.16
±0-*17
±4-.1

(6) Survival Sleeping Bag, W.-1

a. Nude standing copper manikin
b. M-I0 sleeping bag, 1009 downfilled. fluffed 10 tims

1 1 32.2 122.4 - 70.0 2'.33
2 1 34.1 127.1 - 71.5 4.34
3 1 28.9 119.8 - 71.5 ____

Average: 4.38
±0.05

40 -.±101%
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(1) Down f'illed Detachable Hood, Universal Size (Gray Aanufacturing Co.)

1 2 22.2 101.8 - 84.8 1.85
2 2 21.5 100.7 - 86.0 1.56
3 2 18.9 96.5 - 84.0 1.

Average: 1.63
±0.14
±8.6A

(2) Experimental Flying Helme1t i&-, ventilated

1 2 73.8 133.0 - 77.0 1.79
2 2 68.3 125.0 - 76.5 1.64
3 2 50.4 114.5 - 74.0 1.93

Average: 1.79
±0.10

(3) 4xperimental Flying Helet PLAL-3, non-ventilated

1 2 73.8 137.o - 77.5 1.96
2 2 68.3 127.0 - 69.0 2.07
3 2 50.4 119.5 - 70.o 2o49

Averages 2.17
±0.21
±9.7 %

(4) F1i4t Helmet iYJ-3, ventilated

1 2 68.3 i32.0 - 75.0 2.03
2 2 50.4 126.0 - 77.O 2.4_5

2 59.7 129.0 - 76.0 2.19
Average; 2.22

±0..15
±*6.u•

(_5) Flight heluat PA-3, non-ventilated

1 2 68.3 134.0 - 73.0 2.21
2 2 50.4 131.o0- 75.5 2.85

3 2 59.7 13l.O - 73.0 24_5
Average: 2.50

±0.23
±9 02.
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(6) F'light' H.elmet P-2

1 2 35.7 119.0 - 76.5 3.13
2 2 40.6 121.5 - 78.0 2.76
3 2 49.1 120.5 - 75.5 2.28

Average: 2.72
-0.23+8.5A

TABLE 6

LISULTI£0~l T"ITS Qi HIX•AR

TE6T

SAAa 1

(1) Inner kubber Glove (ivj-2 Glove assembly)

1 1 159.7 105.5 - 96.3 0.18
2 1 177.3 1100. - 99.3 0.19
3 1 193.1 1U9.7 - 97.1 0.2o

average: 0.19

±0.01
±5-.3%

(2) U.e. Navy Five Finger Glove, A 461-1

1 1 122.9 99.5 - 90.2 0.24
2 1 140.4 1O0.0 - 89.4 0.23
3 1 159.7 104.2 - 9j.5 o.21

Average: 0.23

10001

±4-3%

(3) Brown Leather Glove, ýtyle HG 123, Size 10

1 1 163.2 101.3 - 88.8 0.27
2 1 1404. 98.5 - 87.3 0.25
3 1 175.5 107.5 - 96.1 0.26

Average: 0.26
±0.01
+3.8%
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(4) Grey iool Glove (48, New Pattern, Iotiaire Glove, Ina.)

1 1 lo6.1 104.0 - 93.6 0.30
2 1 122.9 108.5 - 96.1 0.31
3 1 142.8 113.0 - 98.3 0.32

Averagei 0.31
+0.01
±3.z*

(5) Glove Set, 1xA-l

a. Knitted wool insert
b. Leather shell

1 1 136.8 113.0 - 97.7 0.34
2 1 167.1 115.0 - 98.5 0.32
3 1 175.5 119.3 -100.1 0.33

Average; 0.33

±3.09~

(6) One-Finger Leather Mviitten (40 Mew Pattern, Fotiaire Glove Inc.)
Chamois Lined, Size large

1 1 140.8 116.5 - 99.7 o.37
2 1 122.9 112.0 - 95.8 0.40
3 1 108.7 108.5 - 94.2 0.40

Average: 0.39
±0.01
±2.67.

(7) One-Finder ivAzten, Aluminized Fabric (Asbestos)
(#9 oew iattern- jivi Brand, Fotiaire Glove Inc.)

1 1 144.8 122.0 - 103.7 0.39
2 1 124;5 118.5 - 102.o 0.41
J 1 1O6.1 112.5 - 98.0 oo__

Average: 0.41
±0.01
t2.4%

(8) One-Finger Leather ilitten, Insulation: 2 Byrd Cloth, 1 Rubber Layer
(,j5 i'ew .attern, iotiaire Glove Inc.)

1 1 106.1 109i0 - 93.6 0.45
2 1 124.4 113.0 - 95.7 0.43
3 1 140.4 118.0 - 97.9 O.__

Average: 0.44
±0.01
±2.3%
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(9) 0ne-b'inoer Leather kivitten, Insulation: 2 Glass Cloth, 1 Aubber
Layer, uninflated (Wj6 Old Pattern, Fotiaire Glove Inc.)

1 1 140.4 117.0 - 98.1 0.42
2 1 122.9 112.0 - 94.2 0.94
3 1 1O6.1 109.5 - 94.0

Averaget 0.44

±0.01
±2.03

(10) One-Finger Leather Mitten, Insulation; 2 Glass Cloth, 1 Rubber
Layer, fully inflated (46 Old Pattern, Fotiaire Glove Inc.)

1 1 lo6.1 111.5 - 96.1 0.45
2 1 124.j 115.5 - 97.0 0.46

149.9 l16.5 - 95.1 0 6
Average: 0.46

±0000
±0.00/

(11) One-Finger Leather ,¢itten, Insulation 2 Byrd Cloth, 1 Rubber Layer
(#1 AJew vattern, Fotiaire Glove Inc.)

1 1 105.3 109.5 - 93.2 0.48
2 1 122.8 115.0 - 95.7 0.48
3 1 140.4 120.7 - 98.2 0.19

Average: 0.48
±0.000

(12) One-finger Leather Aitten, Insulation: 2 Aluainized hayon, 1 Rubber
layer (M3 New Pattern, Yotiaire Glove Inc.)

1 1 105.3 l16.O - 88.2 0.52
2 1 122.9 11j.o - 90.2 0.57
3 1 168.2 118.0 - 93.2 0146

average: 0.,52
±0.04
±7-*89

(13) One-Finger Leather v•itten, Insulation: 2 Glass Cloth, 1 Rubber
Layer (#6 Old Pattern, Fotiaire Glove Ines), partially inflated

1 1 159.2 124.5 - 96.7 o.54
2 1 140.8 120.0 - 94.5 0.56
3 1 124.4 116.o - 93.7 0.5

Average: 0..55
±0.01
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(14) /ool Lined Leather Glove for Industrial Purpose

1 3 71.7 91.o - 77.6 0.58
2 3 84.6 95.0 - 80.0 0.55

96.0 100.0 - 82.5
Average; 0e.6

±0.01

(1)) One-Finger Leather Iv~itten, Insulation: 2 Aluminized yayon,
1 Aubber Layer (47 N•ew 1attern, Fotiaire Glove Inc.)
Uninflated

1 1 106.1 108.5 - 89.3 0.56
2 1 122.4 115.o - 91.6 0.59
3 1 140.8 121.o - 95.2 0._7

Average: 0.57
±0.01
!1 0 8%

(16) One-Finger Leather ivtiiten, Insulation: 1 Byrd Cloth, 1 Asbestos,
1 -ubber Layer (dj4 iqew a~ttern, Fotiaire Glove Inc)

1 1 140.8 115.0 - 89.3 o..56
2 1 122.8 112.0 - 89.2 0.57

1 105.3 109.0 - 88.4 0.60
Average: 0..58

±0.02

±Q.4%

(17) &xperimental Down-filled 2-Finder Mitten for Encapsulated ieat
.urvival Clothing, 0otyle I1, iVdel I

1 1 112.3 108.8 - 86.0 0.63
2 1 76.5 108.3 - 90.4 0.57
3 1 79.0 105.5 - 90.8 0.57

Average: 0.59
±0.03

(18) Navy Anti-Contact mvittens

1 1 140.0 120.5 - 94.0 0.58
2 1 11o.6 113.0 - 90.9 0.62
3 1 122.9 117.0 - 93.1 0.60

Average: 060•
±00i 01
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(19) 0ne-Finger Leather ,atiten, Insulation: 2 ..Alwninized Rayon,
1 mubber Layer, fully inflated (Fotiaire Glove Inc. #7 Aew vattern)

1 1 140.8 121.0 - 94.1 0.59
2 1 122.9 115.0 - 91.4 0.59
3 1 106.1 112.0 - 90.3

Average:o 0.6
±.0.02
*±3.3%.

(20) 0ne-Fin6er Leather Aivtten, Insulation 1 Byrd Cloth, 1 aluminized
liayon, 1 xtubber layer (il2 14ew Pattern, Fotiaire Glove Inc.)

1 1 140.4 119.0 - 92.3 0.58
2 1 122.4 118.0 - 92.8 0.62
3 1 105.3 108.3 - 87.7 0.61

Average :0.60
-±0.02

±3-*3%

(21) One-Finger Leather AV,•tten, Insulation: 2 Aluminized Rayon,
1 rubber layer, partially inflated (47 14ew ekattern, Fotiaire
Glove Inc.)

1 1 lO6.1 114.0 - 91.9 0.64
2 1 122.8 118.5 - 92.6 o.65
3 1 144.9 122.5 - 93.8 0.61

.average:
±0.02
±3,2/o

(22) 0ne-Finger Leather mviten, Insulation: 2 6unbak Cloth, 1 liubber
layer (08a Aew i~attern, Fotiaire Glove Inc.)

1 1 103.5 113.8 - 89.8 0.72
2 1 122.9 119.5 - 92.4 0.68
3 1 140.4 126.0 - 95.o 0.68

.average:
±0.02
±2.9'
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(23) &perimental v~itten for &ncapsulated 6eat Jurvival Ulothing

a. Leather Gloves B-3J
b. Down-filled experimental mitten for encapsulated seat survival

clothing

1 1 121.1 120.0 - 89.8 0.77
2 1 142.2 124.0 - 92.0 0.69
3 1 121.1 130.3 - 90.9 0.86

Average; 0.79_+o.o6
-±7.6;4

(24) Anti-4posure Suit, Mitten with Wool Insert for Air-Inflatable
Anti-4xposure Suit

1 2 99.0 115.7 - 85.2 0.9.5
2 2 89.2 113.5 - 89.7 0.82
3 2 82.8 113.0 - 92.3 0.'

Average; 0.85
±0.07
±8.*2,

(25) Standard Mvitten Assembly, A'-4

a. Wool knit five-finger glove
b. Leather shell, Spec. 3142, Type A-IIA, medium
c. .w4 (1) Inner blue mitten, blanket material

(2) Outer leather (palm) and fur (back) mitten

1 1 109.0 122.0 - 87.1 0,95
2 1 10.5.8 121.0 - 87.6 0.98
3 1 122.8 124.0 - 90.1 0.85
4 1 1I33.2 134.0 - 92.4 0.97
.5 1 108.6 121.o - 86.8 0.97

Averagei 0.94
±0.*07
±7.4%

(26) Standard Mitten for MD-I

a. Wool knit insert
b. Nylon-neoprene outer mitten

1 1 122.8 129.7 - 80.0 0.75
2 1 101.9 128.8 - 79.0 0.98
3 1 87.7 125o5 - 80.0 1.09
4 1 70.2 117.o - 84.0 0.95
5 1 79.0 124.0 - 85.0 1.o02

Average:
±0.09
±974%
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(27) Experimental Down-Filled Aqua-Colored Yitten

1 1 1o6.1 128.0 - 92.5 1.03
2 1 122.4 135.5 - 94.5 1.03
3 108.1 126.0 - 92.2 Rai

Average: 1.01
±0.03
t3.0%

(28) Experimental Down-filled Mitten for Encapsulated Seat
Survival 01othinge Style I, MVodel II

1 2 87.6 115.7 - 85.3 1.o07
2 2 79.5 112.5 - 85.2 1.06

2 66.5 105.5 -. 83.2
Average: 1.06

±0.01
±0 *9%

(29) Experimental Curved One-Finger 3ristolite Jealed Insulation
Glove, Type 2, medium

1 1 92.9 126.o - 91.o 1.16
2 1 105.0 131.0 - 93.6 1.09
3 1 87.7 122.0 - 86.8 1.24
4 1 114.0 127.0 - 88.5 1.04
5 1 105.2 131.3 - 92.6 1.13

Average: 1.13
±0.05
±4-4%p

(3)) Anti-&cposure Suit xiwtten, Attached to Air-Inflatable Anti-Exposure Suit
1-0-2, Spacer insulated

1 1 107.1 127.3 - 88.4 1.12
2 1 91.2 119.3 - 86.7 1.10

' 730.7 113.5 - 85.9 l.16
Average: 1.13

±0.02
-81.8
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(31) Leather Flying Gloves, Wool Insulations hubberized Fabric
Gauntlets, 3*joMo Rubins & Sons

1 1 84.2 120.3 - 88.2 1.18
2 1 96.5 126.8 - 91.2 1.14
3 1 107.1 129.8 - 91.5 1.10

Average; 1.14
±0.03
±2.6y%

TABLE 7

IX.i\JaJIUNQI TIORS OF FOOTGS"~

iQ0. 4AvDEL W' T - T I

a a

(1) Experimental (6ealed Insulation) Leather Boot, Size 901/2

a. Medium wool sock
b. &Xperimental leather boot

1 2 78.2 99.2 - 78.0 0.34
2 2 63.6 99.8 - 77.0 0.35
3 2 74.8 96.7 - 76.0 0.35
4 2 88.4 97.2 - 72.0 0.38
5 2 102.1 103.2 - 75.0 0.35

Average: 0.35
-o0.01
±2.9/%

(2) Experimental Alert Flight Boot, Full Leather Sole with Patch of
Rubber Gemented to Outside Sole, Size 9D

1 2 125.9 98.0 - 83.4 0.36
2 2 149.6 107.7 - 90.3 0.36
3 2 127.1 103.5 - 90.3

Averages 0.35
±0,02
±.5 . 7/u

(3) &0perimental Alert Flight Boot, Leather Aidsole and full

Composition Rubber and Cord outer Sole, Size 10-1/20

1 2 126.1 104.0- 89.2 0.36
2 2 149.5 111.0 93.7 0.36
3 2 12b.1 102.5 87.-5 o

Averages 0.36
±0.01
±2.8%
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(4) vbperimental Alert Flying Suit, Leather Xidsole and Synthetic
Sponge Rubber Outsole of approximately 2 times the thickness
of Leather MiAdsole, Size 10-1/20

1 2 127.1 108.0 - 93.2 0.36
2 2 149.2 11440 - 96.3 o.37
3 2 126.1 111.5 - 95.8 0.38

Averagei 0.37
±0.01
±2.7;

(5) Experimeatal Flying Boot, Lipper in Center, Lacing on both Sides of
Lipper, Insulated, Size liE (Dahner Tank Boots)

1 2 102.2 100.2 - 70.5 0.40
2 2 113.2 103.0 - 70.0 0.40
3 2 125.9 111.7 - 75.o0 0

Average: 0.40
±0.00
±0. u

(6) Mi-2 Boot, Zipper, Laced Leather Boot, Size 10

1 2 112.2 107.3 - 91.7 0.43
2 2 138.3 114.3 - 96.3 0.40
3 2 123.4 108.3 - 90.7 0.44

Average: 0.42
±0*02
±4.8U

(7) Boot, Combat, Leather, Flying, USAF MIL-13-I1077A, Size 9D

a.Medium weight wool sock
b.Boot, leather, combat, flying

1 2 75.8 92.0 - 80.5 0.46
2 2 1000. lol.8 - 87.5 0o44
3 2 89..5 101.7 - 88.8 0.45
4 2 102.0 105.7 - 91.0 o4i

Average:0.45
±0.01
±2 o 2%o

(8) Zelt Alert Boot (Chippewa Co.), 6ize Ili

a. Cushion sole sock
b. Felt alert boot, liD, commercial version for 6AC Proc., Chippewa Co.

1 2 100.9 99.0 - 77.8 0.65
2 2 113.2 1o2.o - 8o.1 0.60
3 2 124.2 104.5 - 80.6 0.59
4 2 150.0 113.0 - 82.9 0.62

Average: 0.61
±0.02

±303%
50



TM•T

ALS MDELT -TIb a a 9

(9) &perimental Down-filled Boot for Encapsulated Seat Survival Clothilg

Style II, Mvodel I
(Oo underlying socks)

1 4 55.1 107.5 - 81..5 1.46
2 4 4B.-5 104.2 - 78.9 1.61
3 4 61.7 111.2 - 83.0 1.41
4 4 71.7 118.8 - 86.0 1.41

Averages 1.47
±0.08
±_5.49

(10) White Rubber Boot (Hood) as dorn in Cold Water Imersion Tests

a. Light weight wool socks
b. White liubber Boot (Hood), size 8H

1 2 73.5 124.2 - 85.3 1.64
2 2 67.3 118.0 - 82.8 1.62
3 2 56.1 113.2- 82.6

Average: 16.65
±0003
±1118%

(11) Experimental Down-filled Boot for Encapsulated Seat Survival
Clothing, Style I, Abdel II

1 4 48.5 111.3 - 83.5 1.77
S4 57.3 117.8 - 84.6 1.79
3 4 67.3 124.7 - 85.6 1.19

Average: 1.78
±0.01
±_0.6%

(12) Experimental Down-filled Boot for Encapsulated Seat Survival Clothing
(no underlying socks)

1 2 113.4 143.6 - 84..5 1.61
2 2 74.7 126.7 - 80.8 1.89
3 2 87.2 138.3 - 83.7 1.9*
4 2 62.3 125.3 - 83.7 2.06
5 2 58.5 119.0 - 82.8 1.91

Average: 1.88
±0.11
-5 191%
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VI._4i5) ,.ND ; DZ G0-TALOG OF WLO`1HING 1T:10

I. ,t1 (BOUY) 1O•H•HI (0.0 - 1.5 alo)

L.TIZoN IATIQ PART PAGE
Las IN FL4

30-20 cotton-wool under
wiear Vassar 36 0.45 0.02 0.3 0.067 I 8

Thermistor Suits combed
cotton 28-reg. 0.3 V

50-50 cotton-wool ther-
wocouple underwear hevore large 0.5 I 4

111 7
i~an.. skin underweare

short sleeves 1.0 i11 10

(2) 10-21.6CZ UMM0.Wa

Got ton underwear iAmnsing 46;34 0.59 0.02 0.2 0.100 IV 7
Thermal underwear Allan-A

Insulaire 7 1.40 0.085 0.3 0.283 V 5
rwo-layer insulated

underwear, I-shirt,
trousers DUOFOLD 42;36-L 0.83 0,075 0.4 0.188 V 5

Brynje underwear V1%L-.1af large 0.75 0.07 0.4 0.175 v 6
Brynje underwear NOR.K( medium 0.99 0.105 0.4 0.263 V 6
30-20 cotton-wool T-

shirt and briefs 0.39 0.03 0.5 0.060 1II 12
.Standard •d 50-50 cot-

ton-wool underwear med. 1.87 0.09 0.5 0.180 V 7
Co~ton-wool underwear :tyle 303 a 1.19 0.08 0.5 0.160 V 7
50-40-10 vicara-cotton-

nylon underwear V-lS;V-lD 0 1.87 0.06 0.5 0.120 V 7
iNavy thermal underwear -illan-A

Insulaire 0 1.73 0.09 0.3 0.180 V 7
3rynje underwear ZW"L larde 0.63 0.085 0.5 0.170 V 6

50-50 orlon-cotton hanes o 0.6 I11 7
underwear

50-50 vicara-cotton
underwear .ýnita 0.6 IZ 8

50-40-10 vicara-cotton- Gibbs 0.6 11 8
nylon underwear

Heavy zone cotton-wool Style 303 • 0.6 V 8
underwear

35-1.5 vicara-nylon V-2S;V-2D * 1.72 0.06 0.6 0.100 v 8
underwear

Underwear with bulk 6tyle 301 * 1.34 0.09 0.6 0.150 v 8
orlon between two

cott-on layers
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Underwear with vicara- .tyle 302 * 1.74 0.085 0.6 0.142 V 8
nylon between two
cotton layers

50-50 cotton-wool paja-
ma type underwear,
0.D (0v " 1.52 0.07 0.7 0.100 III 8

30-50 cotton-wool
underwear ý&B-67 large 0.9 1 3

cotton, pajama type,
waffle weave,
underwear medium 0.9 II 4

Cotton, double layer,
pajama type under-
wear, yellow medium 0.9 Il 4

6tandard Navy, veffle
underwear A-1 medium 0.9 V 18

Curon insulated
underwear Jet Snuz medium 1.77 0.115 1.0 0.115 V 11

(3) •iaI-G SUITS

Standard anti-G suit G-4A lar~e-re;. o.6 1II 9
iixperimiental anti-; G-4A

suit Dupont large-reg. 0.6 III 9
Standard anti-G suit G-4B med-reg. 4.13 1.1 IV 9

6tandard anti-exposure
suit VD-1 med.-reg. 6.41 0.4 IV 24

Vapor permeable iNavy
anti-exposure suit 1Vk-III 0.4 III 16

4cp. inf latable
exposure suit WD-2 9.70 0.16 0.8 0.200 V 9

1xperimental flotation Celanese med.-reg. 0.9 IV 14
and survival suit Corp.
after wetting and
drying

Continuous wear expo- ii-2 0.9 III 12
sure suit III 18

I1 19
British orally inflat- P. Fran-

able exposure suit kenstein 1.0 V 11
not inflated 1.1 V 11
inflated (3-4 cm
H20)

&xperimental flotation Celanese med.-reg. 1.2 IV 16
and survival suit Corp.
before wetting
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DESCRIPTION TYPE SIZE WLIUM THIGiW-E IA•4U- T/I Ei.JCE
I.-ATION litio PAAL LGiza•. INO L

Arctic emergency sur- N-3 1.2 II 11
vival parka, 1/2 in.
wool pile interlining

Standard two-layer, wool iD-3A med.-reg 3.58 0.18 1.4 0.129 IV 17
backed nylon coverall

(5) LINERS

Experiiental one-piece D.oClark medium 0.6 III 11
exposure suit liner

Experimental two-piece
exposure suit liner D. Clark med.-reg. 0.6 IV 10

"hero Wear" two-piece Curtiss-
polyurethane(Curon) dri6ht 1.39 0.14 1.2 0.117 V 15
liner tan

red 1 1.43 0.13 1.2 0.108 V 16
Two-piece polyther ure-

thane foam liner U.Sohubber * 0.25 1.2 0.208 V 23
Two-piece Dynel liner U.S.Ruber * 0.26 1.2 0.218 V 23
"Skagway* jacket and

trousers Urow 3497 medium 1.69 0.155 1.3 0.119 V 17
"leatherallO two-piece Outdoor

30-70 acetate-Vir- Products med.-reg. 2.31 0.23 1.4 0.164 V 14
gin wool liner

"iolar Wear* two-piece Dormer-Wer- * 1.90 0.255 1.4 0.182 V 26
100% Dacron liner nerInc.

0dunderwear* two-piece
100% Dacron liner, .helly Go. 1.75 0.27 1.4 0.193 V 22
tubular quilted

"Satillite" jacket and Outwear medium 1.92 0.245 1.4 0.175 V 19
trousers T-100

lwo-piece insulated Dormer-Wer-
underwear ner 46 medium 1.85 0.18 1.4 0.129 V 19

Blue liner, quilted, Navy 46 -reg. 5.08 0.33 1.5 0.353 lII 13
for use with Mk-IV

anti-exposure suit
"Comfortall* two-piece Budd Ins.

liner Prod., Inc. med.-re,. 3.05 0.26 1.5 0.173 V 25
44eatherall" jacket Outdoor

and trousers Products red-reg. 2.31 0.29 1.5 0.193 IV 19

(6) ONFp-PuCz COVuALLi

Standard coverall A-4 medium 0.3 I 9
dater barrier 1.80 0.01 0.3 0.03 V 20

coverall
Fliht alert suit medium 2.83 0.03 0.5 0.075 V 10
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&perimontal coverall Junbaic medium 0.7 1 9
Gabardine coverall A-4 inodium 0.9 1 8
Trilock jpacer Coverall 1.0 V 26
Spacer Insulated

Coverall / -854.10 o.16 1.1 0.146 v 15
.,cpurinen tal Navy

outer coverall i-llark~e 1.2 11 12
.ýcperimental two-layuir '41--3A medium 3.92 0.18 1.4 0.129 IV 17

wool1-backed nylon
coverall

3lue worsted wool L0 abar- Ld-l% maed-rege 0.5 IV 8
dine (men's) f1yin.-
suit

1ýylon, Dobby weave 4~-2A maded.-,ra, M. u 8
f'lyins suit

13yrd Gloth f'1yin,-. suit 4-2B mad.-rege 0.01 0.6 0.017 III 8
uottofl-fylofl, Dobby :ý-2C rised-re~o 0.6 111 9

wIaavo, very ii ýht
ifl1;in,ý suit

Li lijt flyinL' Suit
ZL..d. Fostur) 13j-1 2.13 0.01 0.6 0.017 V 12

ý4,ilted flyini; suit L~3- 73 msded-re,,. 0.3 11 5
AlTaca ,-too f1yinJ suit 0.9 11 S;
.:Lu~aLar iflyin,; suit ~ J~3A med .-laz' 1.0 1 8
,'jodiified 3-78', 1/8* .3-78 iaad.-reQý 4.92 o. 16 1.0 o.160 V 27

durolita U.~..iiubber
c;otton fflyin., suit 4.-2 larL.e-re.1. IV 10
A~ceriaiental f 1yiný; A-/ re.r~ 1.2 V 17

suit
N*Ypez-r6.,,ontal flyin,ý suit CL.iU-l/P iaede-ra~o 1.2 V 17

witli 1'.36 x 60 nylon-
zaI'feta linier
~xei~tlflyinQ suit inede-re'a. 1.2 V 1s

liner
idavy hlcrciykeated U;olvi- med. -res. 1.3 111 9

±'lyin,ý suit n -x1 3..xperi.,ental fl, in,; 0.P-1/p inqed.-rs . V 20
6uit with 130 x '6o
rayon-sate~n liner

.&xperimnental flyin.-;,
suit -*:ith rayon-sa-ýeen- ;J'U-1/i' ined.*-reg. 1.3 V 21
.railliu~a liner

,ap~mri:aenk-al if yin., suit OJU-1/iP iaede-rae. 1.4 V 23
aith neoprene coa-;ed
nylon rip stop, type I
liner
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(8) •JO-.kLi.(•z F'LYING •O

dray cotton shirt and med.-rea. 1.72 0.035 0.6 0.058 V 10
trousers

Jray ser e 100,0 wool A-1; zad.-ro6. 3.36 0.03 0.6 0.050 V 13
shirt and trousers L-1

uD shirt and trousers (41, med.-reg. 0.7 I 8
Blue sere 100A wool A-1; red.-reu. 3.75 0.04 0.7 0.057111 10

shirt and trousers L-i
JacKet with hood and li-23D-1 med.-ret. 9.11 0.345 0.7 0.493 II 7

trousers, botk gith
one-lajer interliner,
cotton

Fiberglas lined jacket .i ed.-roe,. 0.7 II 6
and trousers

Jacket with hood and iq-2;D-1 med.-re,. 0.7 II 7
trousers, bozh with
two-layer cotton
waffle weave inter-
liner

Blue sere 40-60 orlon- m-ljd-1 med.-re,. 0.8 I11 10
wool sLirt and trousers

Blue serLe 40-60 dacron- A-l;L.-l med.-rei. 0.8 111 10
wool sairt and brouaera

fiber6laa lined sport _taiiley, med.-re6. 0.8 II 9
jacket and L•abardine
trousers

!avy flight jacket and 2.-2U. -34 mod.-re i . 7.j4 0.205 1.0 0.205 V 18
trousers

OD heavy wool knit shirt A-l;L-l med.-re,. 1.6 II 5
and •abardine trousers

6abiriarine jacket and navy mod.-large 1.1 II 5
trousers

Jack•et and trousers for Navy medium 3.21 0.21 1.1 0.191 V 16
intermediate cold
weather

Fiberglas lined parka r4 med.-re•. 1.2 II 8
and trousers

Field jacket and cotton smiall 0.115 1.2 0.096 IV 15
trousers

Aavy jacket and trousers A-I;X-j4 med.-reb. 6.21 0.20 1.2 0.167 V 24

Navy dark 6reen flying med.-reg. 3.82 0.18 1.2 0.150 V 30
suit

.xperimental polyurethane M-l;D-L% med.-reg. 7.59 1.3 V 30
jacket and heavy trou-
sers
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iylon-dacron frieze shirt ý-2A;D-1A laree-re&. 0.40 1.4 0.286 inI 14
and trousers

iflying jacket and trou- i-I0G; med.-re•. 0.23 1.4 0.164 III 14
sers

Navy jacket and trousers 4-1;JL-l 1ar~e 1.4 II 6Navy winter flying suit oIL-S- med.-re6. 4.51 0.19 1.4 0.136 V 31
18 342A

Alpaca wool flyin6 suit B-48-A mad.-reg. 1.5 I 9

Two-piece iNorwedian sur-
vival kit insulation 0.2 V 33

Fliht jacket A-2 medium 0.3 I 9
High altitude pressure T-I medium 0.3 IV 8

suit
VentilatinB, Sarmunt IVJi-i medium 0.4 IV 11
VentilatinS garment iA-2 medium 2.93 0.4 IV 11
iwck chenille spacer 1233-- medium 0.4 IV .1

suit no sleeves
"Jacket 1" of ;round

crew climatic cloth- 1.31 0.08 0.4 0.200 V 13
inZ assembly

"Jacket 2" of 6round 1.71 0.12 0.4 0.300 V 16
crew climatic
clothint assembly

"Jacket 3* of around 1.38 0.07 0.4 0.11$ V 22
crew climatic
clothing assembly

Neoprene coated nylon medium 0.5 II 7

barrier suit
Light jacket (L.d.foster) L4-2 1.59 0.17 0.5 0.340 V 1.5
iodified "Jacket 20 of

ground crew climatic 1.63 0.13 0o.5 0.260 V 22
clothing assembly

.vxperimental jacket 4¢AM-1 medium 2.27 0.11 0.6 0.183 V 20
ýbcperimental polyurethane i,.-l medium 2.17 0.16 0.7 0.229 V 29

jacket, 3.3 oz. nylon Duint
lined

Lig±ht jacket (L.d.Foster) L4-2A 1.69 0.11 0.8 0.138 V 21
Experimental Vibrafoam U.S. Aubber medium 2.66 0.18 0.9 0.200 V 27

field jacket
Lxperiwental InsulAir U.S. liubber medium 3.91 0.19 0.9 0.211 V 28

jacket
Lxperimental polyurethane I-itA 2.46 0.21 0.9 0.233 V 27

nylon.wool lined jacket DuPont
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1) "i IP?201N NILP SIZE W.&GHr THICKN&SS IliqU- T/I kt'zaU2C

L•ION RAMi A P^Ge
Lik. I1J. A

Winter overcoat Goiaueroial medium 1.0 IV 15
standard fidld jacket

with buttoned-in wool medium 4.54 0.30 1.0 0.300 V 29
pile liner

Experimental jacket with
buttoned-in polyure- irmA- l medium 1.2 V 30
thane liner

.Farachute canopy 1.2 V 40
Zxper hiental sealed

insulation full pressure CSU-5/P 1.3 V 13
suit

Get-me-down pressure
suit G-JU-4/P 1.3 V 14

(10) ,i:-PLZ• B^G

bleeping bag-life raft iAdel 1 0.4 IV 26
combination

ileepin. bag-life raft
combination Irving 0.7 V 40

DleepinZ bag-life raft ,videl 2 1.5 IV 26
combination

(11) LýLA

juanier flying helinet, .- r-I5 medium 0.1 IV 29
cotton twill

Flying helmet, leather A-11 medium- 0.2 IV 29
Outer hood for AD-1 medium 0.3 IV 29
Flying helmet, leather

shearling, intermedi- A-11 large 0.4 IV 29
ate zone type

dool knit toque Navy medium 0.4 IV 29
Flight helmet, leather A-13 extra large 0.4 IV 30

sheepskin
Outer hood, Terry cloth, medium 0.4 IV 30

rocket fuel handler
Inner hood for MD-I medium 0.5 IV 30
Khaki sun helmet, rigid medium 0.6 IV 30

fiber covered with
cotton twill

Outer and inner hood wedium 0.7 IV 30
for i•D-l

Flyin6 helmet, leather iLN-H-16 medium 0.7 IV 31
shearling, winter wear

Flight helmet P-1 large 0.7 IV 31
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'LS. fi. CLO

Helmets aircrews winter
wear B-9 niedium 0.8 IV 31

Inner vinyl hood for
rocket fuel handler medium 0.8 IV 31

Flight helmet P-4 large 0.8 IV 31
Firefighters protective

hood A-1 medium 1.4 IV 32

(12) GLOV&ý

Leather gloves B-3& medium 0.2 IV 32
Very light flying 6 loves,

mosquito resistant K-1 medium 0.2 IV 33
Glove inserts 75-25 wool-

nylon medium 0.2 IV 33
iiayon insert, brown medium
Inner rubber glove AG-2 medium 0.2 V 43
Navy four finger ýlove A461-1 medium 0.2 V 43
Glove set: wool insert,

sheepskin glove lva-l medium 0.3 IV 33
Wool jlove insert. olive

drab medium 0.3 IV 34
Flying gloves for anti-

exposure suit F-1 medium 0.3 IV 34
Brown leather glove THG-123 medium 0.3 V 43
Gray wool glove Fotiaire

,/8,new pattern medium 0.3 V 44
Glove assembly vk-1 xaedium 0.3 V 44
Wool lined leather glove

(industrial purpose) 1.16 0.6 V 46
Leather flying gloves,

wool insulation,
rubberized fabric nobins 1.1 V .50
gauntlets

(13) MI'D2U

Insert, horsehide N-2 medium 0.3 IV 34
Insert, wool knit, brown medium 0.3 IV 34
Insert, aircrew, blue •-3 medium 0.4 IV 35
Inflatable mitten, not

inflated medium 0.4 IV 35
iv~itten set: brown wool

insert, leather mitten AAi-I medium 0.4 IV 35
Une-fin6er mitten, leather,

chamois lined Fotiaire medium 0.4 V 44
flO,new paitern
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one-finer mitteng Fotiaire
altuainized fabric j9,new pattern
(asbestos) .i iedium 0.4 V 44

One-fin 6 er mitten, leather,
B6yrd cloth insulated Fotiaire

,i5,new pattern medium 0.4 V 44
One-fin.er ;mitten, leather,

insulation; 2-class
cloth, 1-rubber layer, Yotiaire
not inflated 46,old pattern 0.4 V 45

0ne-finer mitten, leather,
insulation: 2-3yrd Fotiaire
cloth, I rubber ý1, new pattern medium 0.5 V 45
layer

0ne-finjer mitten, Fotiaire
leaGher, 2 aluainized #3, new medium 0,.5 V 45
rayon, 1 rubber layer pattern

mivtten set: brown wool
insert, nylon mitten A-4A medium 0.6 IV 36

.xperimental mitten set:
brown wool insert,
leather mitten (i:-l),
experimental exposure
suit mitten medium 0.6 IV 36

One-finter mitten, leather,
insulation: 2 aluminized
rayon, 1 ruobur layer Fotiaire
inflated and not in- 879 new medium 0.6 V 46
flated pattern

Anti-contact mit en Navy medium 0.6 V 46
One-fin er mitten, leather,

insulation: 2 6lass Fotiaire
cloth, 1 rubber layer, 16 , old inedium 0.6 V 45
partially inflated pattern

One-finder mitten, leather,
inisuldtion: 1 Byrd cloth,
1 alwinized rayon, 1 Fotiaire
rubber layer #2 new pattern medium 0.6 V 47

One-fin-er mitten,
leather Fotiaire

,iga, new
pattern medium 0.6 V 47

Lown filled mitten for Jtyle II,
encd±•sulated clothing ±idel I 0.32 0.6. V 46
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kperlmatsl, down-filled
mitten for encapsulated
seat survival clothing 0.6 V 48

!Utten sets artic wear L.,edium 0.7 IV 37
ine finder mitten,

leather, insulations Fotiaire
2 junoak cloth, 1 j8a,new pattern A•edium 0.7 V 47
rubber layer

cxperi;iental heavy
ii.itten N-4B medium 0.9 IV 37

.)tandard id assem:blys
wool mnit jlove,
leather shell AL-1I,
inner blue mitten, N-4 medium 0.9 V 48
outer leather mitten

Anti-exposure suit
mitten with wool
insert for air- 0.9 V 48
inflatable anti-
exposure suit

Arctic mitten with OD
wool ilove insert medium 1.0 IV 38

z•tandard witten for PvD-i
(wool insert, nylon- medium 1.0 IV 38
neoprene inter mitten) medium 1.0 V 48

&xperimental down-filled
mitten medium 1.0 V 49

Zxperiixental curved one-
finer, bristolite -.Lype 2 medium 1.1 V 49
sealed mitten

Down-filled mitten for Style 1
encapsulated clothinZ vodel 11 0.27 1.1 V 49

Anti-expobure suit witten,
spacer insulated,
attached to air-
inflatable anti-
exposure suit iD-2 1.1 V 49

(14) -,ACYC

Black lidht weight
ribbed cotton socks medium 0.3 IV 38

x;3srimental lambskin medium 0.3 III 25
so"ýs

Ligiht wei6ht wool knit
socks medium 0.3 IV 29

•,;dium weijht wool
knit socics medium 0.3 IV 29

61



(VI~ RAM~PART 2AGE
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Heavyweight wool
knit socks medium 0.4 IT 44

25-75 cotton-wool socks medium 0.5 IV 39
l0014 wool socks with

pull strap (wool felt
duffel) medium 0.9 IV 42

(15) jHOLS

High rubber overshoe 14C-l medium 0.3 IV 41
Black dress shoes Oxford medium 0.3 IV 40
Black GI service shoe,

ankle heignt, for !dD-l medium 0.3 IV 39
use

Intermediate flying shoe -L-17 medium 0.3 1II 26
Black leather service shoe medium 0.4 IV 40
Intermediate flying shoe Hood medium 0.5 I1 27

A-17
hiih rubber overshoe N-2 medium 0.7 Iv 41

(16) BO0TS

Experimental, sealed
insulation, leather
boot medium 0.2 V 50

Combat boot, leather,
flying iIL 13-11077A medium 0.2 V 51

Flight alert boot medium 0.3 V 50
Felt alert boot Chippewa 0.3 V 51
Experimental alert

flight boot, full
leather sole with
patch of rubber cemented
to outside sole medium 0.4 V 50

Experimental alert flight
boot, leather mid sole and
full composition rubber medium 0.4 V 50
and cord inter sole

Experimental alert flight
boot, leather mid sole and
synthetic sponge rubber medium 0.4 V 51
outer sole

Experimental flying boot Dahner medium 0.4 V 51

Zipper laced flying boot MI-2 medium 0.4 V 51

Flying boot with
,:aran spacer A-17 medium 0.5 I11 27

vien Is •nukluk N-lB medium 0.5 IV 42

wen' s mukluk,survival medium 0.5 IV 43
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Flyin,; boot without
Qaran spacer A-17 medium 0.6 1II 27,28

.oealed insulation boot Hood 3 medium 0.7 I11 28
Standard heavy flying

boot A-17 medium 0.8 IV 41
&perimen tal flying

boot, Insulite, wool A -17 ii~dium 1.0 IV 42
felt mid sole

Bristolite boot medium 1.0 IV 45
6tandard wool pile

insulated flying
boot, cork-rubber
mid sole A-17 medium i.1 IV 43

White rubber boots Hood 1.4 V 52
Down filled boot for 6tyle II

encapsulated clothing vvbdel 1.42 1.5 V 52

B. i-I&DIUI"A (BODY) CLOTDIG (1.5-3.0 clo)

D~CiI'JINjJ YP SILE 1.LIGHT THIC1QILZ IN;3ULiL- T/I R&MANiEI
IOI ATIO PIIT PAGE

Las.• IN*. GL

One-piece cellular
vinyl spon.e coldbar
suit WORDO medium 1.5 IV 10

Two-piece coldbar suit T-53 med-reg 1.8 IV 12

(2) -TI-•Xtn- SUITS

ý&xperimental anti-
exposure suit Clark medium 1.7 IV 15

Anti-exposure suit
with spacer AmAL medium 1.9 IV 18
without spacer ijvL medium 2.0 IV 20

Outer impermeable suit &U-DL medium 2.0 1II 15
sealed insulation suits

front zipper medium 2.3 III 12

(3) LllnlJis

One-piece polyurethane
liner Convair za dium 0.27 1.6 0.169 V 14

"Eskimo Brand*, two-
piece liner Brooks med-reg 3.42 0-36 1.6 0.225 V 25
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"Wintersea14 two-piece
liner efrligiwear med-reg 2.31 0.275 1.6 0.172 V 25

'Dutchess' Flilt wear Dutchess
T-500 medium 1.87 0.185 1.6 o.116 V 2.5

'Refrigiwear" jacket
and trousers Burnett med-rag 0.285 1.7 0.168 IV 20

Urethane plastic
insulated jacket and USR-W-200 medium 1.99 0.295 1.7 0.174 V 26
trousers

'Wunderwear* two-piece
100% dacron liner,
3X3 construction Shelly mod-reg 2.31 0.375 1.8 0.208 V 26

Dacron insulated jacket
and trousers U--W-200 2.1 V

CiunderwearO two-piece
100% dacron liner,
4X4 construction 6helly med-reg 2.90 0.48 2.4 0.200 V 35

(4) OINE-PIME 00V&ULL

Experimental down-filled
coverall SAG medium 5.53 0.53 1.8 0.294 V 33

Experimental rayon
acetate coverall RD-3A med-reg. .5s.58 0.48 2.5 0.194 V 36

Q5) ON-RIECE FLYING SUITS

Electrically heated
flying suit G-1 medium 1.6 II 10

Lightweight fiberglas
flying suit B-78 medium 2.0 1II 14

Li6htweight, quilted,
milkweed filled
flying suit B-78 medium 2.1 1II 15

Down-filled suit with
hood, trousers Hagan 7.10 2.7 V 34

(6) TW0-opiE FLYING suITS

Alpaca wool flying
jacket and trousers B-15,A-l moed-reg 0.295 1.5 0.193 I 9

Flying jacket and
trousers B-15B;A-IIB med-reg 1.6 II 6

Flying jacket and
trousers, thermal
cloth interlined B-15B;A-IIB med-reg 1.6 I 9

Alpaca wool flying
suit B-48-A2 med-reg 1.6 I 9
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heavy flying jacket
with hood and trousers,
wool pile interlined N-2jD-1 large-

regular j.Il 0.345 1.6 0.216 II 9,10
Dynel batt jacket

and trousers U.s.Rubber med-reg 0.24 1.6 0.150 IV 20
Heavy flight jacket

and trousers N-31D-I med-reo 10.75 1.6 V
Jacket and trousers

for extreme cold
weather Navy 8.63 0.34 1.6 0.213 V 34

Alpaca flying suit B-4B-A3 med-reg 1.7 I 9
Unifoam (polyurethane)

jacket and trousers, WOjiO med-reg 0.285 1.7 0.168 IV 21
Leather shaarlin,

jacket and trousers med-reg 1.7 I 9
ACA? flying suit,

jacket and trousers rtCAF
zipped together ZONE VII med-reg 6.63 0.305 1.7 0.177 V 31

Flying jacket with
hood and trousers N-3,F-1 med-rag 9.45 0.315 1.8 0.175 II 10,11J13

Outer parka and
trousers (41; large-med 1.9 1I 12,13

Heavy flying shirt
and trousers N-2;A-1 large-med 1.9 1II -16

Qxuilted parka and
trousers 3-9; A-8 mad-rag 1.9 I 10

Field jacxet and
trousers large-reg 1.9 IV 21

Aipaca wool parka
and trousers B-I1;A-IO med-reg 2.0 I1 8

flying suit for use
with i,-IV Navy med-rag 0.29 2.0 0.143 IV 22

x~avy flyin6 jacket
and trousers with
buttoned-in liner A-I;X-34 med-reg 8.48 0.41.5 2.0 0.208 V 28

Woven urethane jacket
and trousers (L.d.
Foster) •v•3 3.93 0.19 2.0 0.095 V 30

Heavy jacket and
ýrousers(L.d.
Foster) H-3A 5.00 0.345 2.0 0.173 V 33

i'avy flying jacket
with hood and N-2. 1D-1 extra large 0.345 2.2 0.157 I11 17,18
trousers
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CLO
Heavy airorew jacket

and trousers N-3B;F-IB large-reg 9.45 0.315 2.4 0.131 IV 24
4xperimental flying

jacket and trousers
5/16" thick N-2;D-1 med-reg 9.11 0.345 2.5 0.138 V 36

Heavy,white parka and
trousers(L.W. P-4 6.63 0.37 2.5 0.148 V 35
Foster)

Iviodified parka (A4)
and trousers of 6.11 0.30 2.5 0.120 V 35
,ýround crew
climatic clothing

Experimental polyure-
thane field jacket US Rubber
and Type F-1 Dayton
trousers liubber 0.38 2.7 0.141 IV 24

Fiberglas filled A-1l
jacket Drybak lurge-reg 1.7 II 7

"Jacket 4" of around
crew cliziatic
clothin., and 9.41 0.325 1.9 0.171 V 37
trousers

PIodified (sealed
insulation) Get-Ve-
Down pressure suit ;3U-5/P 2.0 V 21

.xaerimental doun-
filled coat Hagan ro dium 2.64 1.05 2.2 0.477 V 39

Experimental down-
filled coat hauan 2.64 1.05 2.8 0.375 V 39

D.L";'2hION TYAE NIWKB 4EIGFI TIIClENZS INSU- T/I h•WE
CLOT•UNG OZ. IN. LATION Pý2I0 P.IirlT PAGE

(8) -DLIz'MG BAG6

Sleeping ba6 - life
raft combination,
deneral Tire and
.'ubber Oo. Bamat none 2.4 IV 27

Casualty baG 41 heavy asseiably 2.5 II 13
blvepin6 baj on A-3

mattress, fluffinG

10 (4q v•,;- I Heavy assembly 52 2.6 I11 22

clee;in• ba;P Qn;i•i-l neavy assembly 52 2.7 III 22
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;ýxperimental poly-
urethane deriva-
tive filled slepin6 underwear 2.7 V 41
bae

-)leepin; ba• on A-)
n ttress •4i.-i underwear 28 2.8 III 20

Slee;in0 ba•,Thurstone ;i4-i underwear 36 2.9 III 20
linor, on n-3 :attress

Qleepin4 bag - life raft
co~.bindtion, Jeneral
2ire and ilubber Go. jaioat heavy assembly 3.0 IV 28

Aleepin- ba, on A-3
Ir•ttress '.?-4e-I underwear 52 3.0 I11 21

6lepin6 ba6 on A-3
mattress AM; iV-i underwear 36 3.0 Ill 20

()) .D h LBS.

Down-filled detachable

hood 1.6 V 42
z&xperimental f lyin%

helmet -3 2.2 V 42
Flying helmet A-•-3 2.3 V 42
FlyinZ helmet ik-2 2.7 V 42

(10) 3o003

Down filled boot for
encapsulated aTyle I
clothirn 1.odel II 1.1 1.8 V 52

Lxperi-..ntal down filled
boot for encapsulated
clothin6 1.9 V 52

G. iL-VY (BODY) OLOTHf'-G

•IZ• LBs.IIZZE
(1) TW0-P/L-WS FLYING SUILý

Zxperimental one-piece
down-filled suit
(encapsulated .tyle I 2.60 0.72 3.0 0.186 V 37
clothing) iModel II

Flying jacket (N-3)

and trousers Niemi reed-reg 7.84 0.66 3.3 0.2001 V 39Experimental two-piece
down-filled suit style 1i
(encapsulated Model I 3.85 0.77 3.5 0.175 V 38

clothing)
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(2) 6 qLEPING BAG6

Sleepin6 bag on A-3
mattress 44;MAI underwear 44 3.3 III 20

Jleeping bag on A,-3
mattress Ven Veen underwear 30 3.4 IV 28

Sleeping bag on A-3
mattress, fluffing
10 X Q;&v-i underwear 52 3 4 11 21

Sleeping bag on A-3
mattress QJi;l underwear 48 3.4 III 21

Sleeping bag Van Veen underwear 50 3.5 IV 28

Experimental sleeping
bag 350in3 underwear 3.o V 41

Sleeping bag, Thurstone
liner, on A-3
mattress QMV;Mýl underwear 52 3.8 III 21

1004 down-filled
sleeping bag
(having been IMO-l 3.8 V 41

pressure packed)
100%. down-filled

sleeping bag 1-: 4.4 V 41
ileeping bag QVI; A-3 heavy

asserdbly inedium 7.0 II 14
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SECTION 3

COMPARATIVE TECHNIQUES FOR MEASURING THERMAL INSULATION OF BODY
CLOTHING

In part 4 of this series of thermal insulation of Air Force body clothing*
(ref. 4) the individual values reported in the catalog were based either on
separate measurements of the items, or were derived by a difference method for
multilayered assemblies. Although this difference method yielded values which
were reasonably reliable and representative of the clothing insulation as worn,
the method is not devoid of error nor free of technical criticism. To deter-
mine the reliability of the values obtained by such a method we decided to
compare the catalog value (or sm of values in case of multilayered assem-
blies) with the mean value actually obtained by total assembly measurements
on the copper manikin. Results of this comparison for light, medium, and
heavy insulative clothing assemblies are presented in figure 1. As indicated
by the mean curve and degree of scatter of individual points, the values in
general show reasonably good correlation between total assembly values ob-
tained by the difference method and those determined with the total measure-
ments. 7he results are based on 58 comparisons. Eleven tests were conducted
with light insulative clothing; thirty tests with medium weight clothing and
seventeen tests were conducted with heavy clothing. Createst divergence from
a linear relationship between measured vs calculated (catalog) values is
indicated in the light clothing zone, with slight divergence also occurring
in the heavy clothing range. Best correlation is obtained in the medium or
intermediate weight clothing range. The relationship is illustrated in
figure 2 where a similar correlation is shown in terms of the correction
factors. In this graph the body insulation (Ig) in clo is first obtained by
simple addition of the selected clothing values. This is then multiplied by
the corresponding correction factor to yield a correcte or j¢tual thermal

i which would result if this particular assembly were tested on the
copper manikin.

By using the above procedure, the catalog values will yield more
accurate and quantitatively reliable predictions of human tolerance time for
environmental exposures. For operational field use where insulative testing
of protective clothing on physical models is not possible the recommended
procedure for using these catalog values should prove practical and valuable.

* Body clothing includes insulation covering the arms, legs and trunk areas.
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SECTION 4

LAUNDERING EFFECTS ON CLOTHING INSULATION

Tests with a number of clothing items, particularly underwear, were
carried out to study the effects of laundering on thermal insulation. The
clo value of a new clothing item was determined in a test series on the
copper manikin. Then, this item was laundered and dried ten times. In a
second test series on the physical model, using approximately the same test
conditions, the thermal insulation of the laundered clothing was determined
and the result compared with that of the initial or unlaundered test series.

Except for a very few cases, where the laundering process may have loos-
ened the insulating material, thus producing more insulating air space,
laundering generally decreased the thermal insulation of clothing. Shrinkage
of the material is possibly the main reason for this decrease. Shrinkage causes
the clothing to fit tighter which, in turn, decreases the entrapped air layers
between clothing and body surface, thus lowering the total insulation. In
clothing with an insulating interlining, tight fit compresses the insulation
material and thus eliminates a part of the small air spaces between the fibers
of that material which again results in decreased insulation.

The fact that laundering also decreased thickness of most clothing items
leads to the conclusion that washing also changes the physical characteris-
tics of the material. We could not study these physical changes in detail,
but we assume, depending on the type of material, the following changes may
occur I

(a) breakage of fibers in nonelastic materials;

(b) shrinkage of individual fibers;

(c) other changes in the fiber structure.

Figure 3 illustrates the insulation losses due to laundering various
types of underwear. These are expressed in percent of the initial insulation
value. Included below the blocks are brand names of the underwear and, above
the blocks, the type of insulating material used. Three characteristic types
of underwear can be distinguished:

(a) items using synthetic material;

(b) items using an insulating air layer between two layers of material;

(c) single layer items.

Of the above three groups, single layer underwear is least affected by
laundering (7.5%). Highest insulation loss was observed in the insulated,
double-layer underwear (24.5%). When washing this type of underwear the air
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layer is replaced by water. Apparently the two layers of material are not
completely separated after drying, therefore, the insulating air layer is
lost or only partially restored. Much individual variation in insulation
loss was observed in the remaining group of clothing fabricated with syn-
thetic insulation materials (4-33%). Dynel, dacron, bulk orlon and poly-
ether urethane foam showed the least insulation losses. Furthermore, the
type of insulation material, the way the clothing is constructed, and
thickness of the insulation play roles in influencing the effects of laun-
dering. For example, of the four dacron-insulated items in figure 3, two
lost only 4%, the remaining two lost 14 and 16% respectively, of their
initial thermal insulation.
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